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RED IRON ORES AND FERRUGINOUS SANDSTONES OF THE 
ay FORMATION IN THE BIRMINGHAM DISTRICT, 


By W. R. Crane 


INTRODUCTION 


Although much information is available on the grade of the iron 
ores in the Birmingham district and numerous analyses of these ores 
have been published, no attempt has been made to investigate the 
ores systematically with respect to variations of composition along 
the strike and down the dip. As available data were limited and 
representative samples were difficult to obtain, the information given 
in this paper is incomplete and can not be considered conclusive, but 
it does, however, indicate what variations may be expected and has 
been strikingly corroborated by recent developments in the mines, 
particularly with respect to the grade of ore down the dip. 

The economic position of the ferruginous sandstones is quite 
different from that of the ores, but on account of their relatively high 
iron content determination of their status as potential sources of iron 
is Important. 

All samples were taken by the writer, and the analyses were made 
by the chemists at the Southern mining experiment station of the 
Bureau of Mines or by cooperating agencies. 

The object of this paper is to show the amount and the grade of all 
the ferruginous materials of the Clinton formation in the Birmingham 
district, including the ore beds. Should a successful and satisfactory 
method for beneficiating the high-silica ores be devised it would 
apply equally well to the ferruginous sandstones, and the information 
contained herein would then provide information on the occurrence 
of supplies of workable materials. 
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FIGURE 1.—Outcrop of Big Seam, middle of district 


The following Bureau of Mines men gave valuable service in 
assisting in collecting, preparing, and analyzing samples: Oscar Lee. 
associate metallurgist; F. D. DeVaney, junior mining engineer: 
B. W. Gandrud, junior metallurgist; and Jelks Barksdale, assistant 
analytical chemist. H. F. Anders and R. L. Farabee, analytical 
chemists and cooperative employees, also rendered valuable assistance 
in the analysis of ores. 


FIGURE 2.—Big Seam exposed in railroad cut 


OCCURRENCE OF THE ORES 


The ores are hematites and lie as bedded deposits in Red Moun- 
tain, which extends northeast and southwest between Birmingham 
and Bessemer and beyond, although the most important part of 
the district is between the cities named. The ore beds are in the 
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Clinton formation, of Silurian age, which is 200 to 300 feet thick 
and is composed largely of sandstone and shale.' 

There are four ore beds in this formation, but only two produce 
ore suitable for making iron by present conditions. However, as 


FIGURE 3.—Ida bed in open cut 


the results of the investigation recorded herein cover all possible 
sources of iron, all ferruginous materials in the Clinton formation 
are considered and include, therefore, all beds of relatively high iron 


content. 


Figure 4.—Ida and Hickory Nut ore beds in old open cut 


The so-called ore beds from above downward are the Ida, the 
Hickory Nut, the Big Seam, and the Irondale. The Ida and Hickory 
Nut beds are so close together that they probably represent benches 
of the same bed; some hold a like opinion of the Big Seam and the 


1 Burchard, E. F., and Butts, Charles. Iron Ores, Fuels, and Fluxes of the Birmingham District, Ala.: 
U. 8. Geol. Survey Bull. 400, 1910, p. 14. 
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Irondale, but facts presented in this paper appear, however, to dis- 
prove that contention. (See figs. 1 to 6.) 


The beds of ferruginous sandstone between the Hickory Nut bed 


and the Big Seam and above the Ida bed are thick and in certain 


places have a surprisingly high iron content; if it were possible to 


mine and utilize this sandstone as well as ore from the four beds 
mentioned, the materials available for iron making in the district 
would be greatly augmented. (See fig. 6.) 

The ore beds and the accompanying beds of sandstone and shale 
have been disturbed and warped by folding, and secondary folding has 


FIGURE 5.—Big Seam in open cut showing how slope of surface conforms to dip of bed 


seriously complicated the occurrence of the ore. The dip in the 
north part of the district is about 16°, but to the south dips of 35° 
are not uncommon. 


EXTENT AND THICKNESS OF ORE BEDS 


The Big Seam is 15 to 22 feet thick, about 18 feet being the average 
thickness. It is separated into two parts or benches by “slate” 
that ranges from a knife edge to 30 inches in thickness; the upper 
bench has an average thickness of 10 feet, but the lower is 8 feet, 
where it is of workable grade. (See figs. 5 and 7 to 11.) 

The thickness of the other ore beds is as follows: Ida, 2 feet 
9 inches, with a maximum thickness of 5 feet; Hickory Nut, 2 feet 
6 inches, with a maximum thickness of 4 feet; Irondale, about 4 feet 
on the average, where worked, but attaining a thickness of 6 feet 
and more. 
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The Big Seam has been mined on the surface and underground for 
over 20 miles along Red Mountain; the present underground work- 
ings cover a distance parallel with the outcrop of about 15 miles; 
it is the chief and much of the time the sole producer of red ore. 


(See fig. 11.) 


FIGURE 6.—Section showing Ida and Hickory Nut FIGURE 7.—Big Seam at portal of Helen-Bess mine 

beds, ferruginous sandstone, and part of Big 

Seam 

The Irondale bed is next to the Big Seam in importance and is 
worked in a small way for about 6 miles. The Ida was formerly 
worked both by open cut and underground at several points between 
Birmingham and Bessemer. The Hickory Nut has never been 
mined. 

61992—26t——2 


Digitized by (OK gle UN VERSITY OF MICHIGAN 


6 ORES AND SANDSTONES, BIRMINGHAM DISTRICT 


FIGURE 8.—Twenty feet of Big Seam in Clinton 
mine 
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FIGURE 9.—Big Seam, showing low-grade sandy ore | 
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CHARACTER OF THE ORES 


There are two general types of red iron ore, fossiliferous and 
oélitic. Although these types are distinct in themselves it is not 
uncommon for them to be present in the Big Seam at the same 
locality. The former type is composed largely of marine fossils 
surrounded by layers of iron oxide, the whole mass being cemented 
together by material of the same character. (See fig. 12.) The 
odlitic ore differes from the fossiliferous mainly in that rounded 
grains of silica take the place of the fossils, the iron oxide serving 


FIGURE 10.—Upper and lower benches of Big Seam shown in mine workings 


both as a covering to the sand grains and as a bond, forming a 
ferruginous sandstone. (See fig. 13.) 

Special types of ore, such as hard, semihard, and soft, have been 
produced by changes that have occurred since deposition. The 
ore bed has lost much of its lime content by the leaching action of 
percolating waters; this action has extended down the dip from the 
outcrop for a distance averaging 300 feet, but the limit of leaching is 
very irregular, and the maximum distance is 500 feet or more. The 
leached ores are commonly called ‘‘soft”’ or ‘‘semihard,’’ whereas the 
unleached is known as “‘hard”’ ore. The effect of the leaching has 
been to increase the iron and silica content by the removal of hme, 
thus making what were formerly highly siliceous ores even more 
siliceous. 
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FIGURE 12,—Fossiliferous ore 
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FIGURE 13.—Odlitic ore 
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PHYSICAL PROPERTIES 


Samples of ores, from which the specific gravity and porosity were 
determined, were taken at the operating mines throughout the 
district. The average true and the apparent specific gravities of the 
ores are 3.61 and 3.48, and the average porosity is 3.48. (See Table 1 
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and fig. 14.) The specific gravity increases but the porosity decreases 
from the north to the south. The same series of samples was 
analyzed, the constituents of the ore being plotted at the bottom 
of Figure 14. The specific gravity evidently varies directly with the 
iron and to a less extent with the lime, but the porosity varies with 
the insolubles—that is, the silica and alumina. 
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TABLE 1.—True and apparent specific gravity and porosity of iron ores 
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True |Apparent 


| True Kobateat Porosity, 


. Porosity 
Sample No. | ere ee per cent Sample No. oe one tn 
ON lr 
qtrccccatsesstesces | 3. 81 3. 73 eh ee ae | 3. 57 343) 38 
Bn anann-nacnnnaseee | 34l 3. 34 2.11 | Uk caxanssxskeseres 3.74 3.58) 4% 
Simuwsugaeswassa cans | 3. 49 3. 35 SOC IE nso icaen severe 3.51 3.33 475 
EE eee | 3. 53 3. 43 B15 | 19... a2 eean nec | 3. 09 3.05 14 
Gi isdacncseaseeoouws | 3. 57 3. 51 OL A ye aR ae ina gy 3.71 3.55| 43 
ecmune 3. 63 3. 52 2. 93 a eter hele tek oa ih | 3. 89 3.75 38 
/ OE ES Ba Ee 3. 74 3. 69 Te te: Soe eee ae | 3.75 3.58 38 
Bavans sdidsestuesese 3. 21 3. 18 4 ‘2 PEPIN 3. 69 3. 64 5.18 
Donne ascacasanassas | 3. 50 3. 44 GS VW Bhe gos case ppaweas 4.01 a 18 
| SE er ee 3. 72 3. 65 201 |) 26.222.5502222-5-26- 3. 47 3.31 44 
Der en ree | 3. 41 3. 37 1. 50 > en Ae reek ee ee 3. 53 3.36 | 4H 
| SR eee eee | 3. 59 3. 53 Re NS: SEE Se Ey ee 3.85 3.53 | i 
TPR agagh te! 3. 54 3. 43 814 |) 2B..20.2.012-s-0--4- 3. 74 3, 52 | % 
| RS eres 3. 82 3. 67 STINGS 5. satece scuss tes 3.37 3.18 | i 
MGics Saceassviseeee | 3. 59 3. 47 3. 52 he E52. ac Ari | 3.90 368; Sil 
| | 3.46 
l Average.......... , 3. 61 3.48 | 
1 
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ning 
FIGURE 15.—Variations of compressive strength at intervals of approximately 2 miles, begin 
614 miles south of Red Mountain Gap and going south 


Digitized by Goc gle weep from 


UNIVERSITY OF MICHIGAN 


13 


CHARACTER OF THE ORES 


urvag Sq ‘peg 910 94} JO dip oy} IIA [oT[ered wUyUINyR pue ‘ou, ‘BoI[IS‘ UOIT UT SUO|NBLUBVA—"9] ANADIA 


petted 
ss 8 Ee 


alte ht She 
_at eee 

== Berra Per 

Ae epegt RNS to 


Original from 
UNIVERSITY OF MICHIGAN 


vy 
— 
Soa escnaeseeecee > 
a Bob ae Rana epee fo) 
Pe a ae se os | | saanal 2 O 
zt = -t os = = of ~ < 3s : 
Lag ‘SONVISIG s : 
a ra 
© 
2)6o006-pd#asn ssad0e/buo* sn4uiatTy ey'mMMM//:di1y / pazTiTHtp-3)boo5 ‘utewog IT 1qGNd 


9G/ZO6900STOGE Apw/ZZOZ/JeU' a pueYy*1py//:sdiqzy / IWD 6T:LT 90-OT-7Z0Z 


uO 


po}euauayg 


14 ORES AND SANDSTONES, BIRMINGHAM. DISTRICT 


Tests of compressive or crushing strength were made at the Bureau 
of Standards laboratory, Washimegton, D. C., of 110 cubes of iron 
ore, representing the thickness of the ore bed worked, which averaged 
13,864 pounds per square inch. The strength of the ore as determined 
from the tests 1s shown in Figure 15. 

Analyses of the erushed cubes are also plotted at the bottom of 
Figure 15, which shows that the compressive strength varies directly 
with the iron and silica content of the ore.? 


CHEMICAL CONSTITUENTS 


There is slight difference in the grade of the ore either parallel 
with the outcrop or with the dip of the ore bed. Figure 14 indicates 
a variation in iron of about 2 per cent throughout the district, 
increasing from the north to the south. Figure 16 and Table 2 show 
the variation of iron content parallel with the dip of the ore bed. 
The variation as noted here is a decrease on the dip of 2.5 per cent 
for 4,400 feet, or 0.05 per cent per 100 feet. All samples were 
taken in hard or unleached ore. 


TaRLE 2.—Analyses of unleached ere of Big Scam in southern part of district 


| Constituents, per cent 


Sample No. feet 2 oo {2c yates lah —_— 
! Fe SiO, Tr. AlO3 | Cad | MgO | P | $s 
eas ea Se oe 5 eee, | 
' ere ee a | : | : 
Tete a ia Seas 30. 25 19. 9g | 2.40 vA 0. 3% 0.28) Now 
Dis cash ta 5 5 eter haat, etal oie coa tee Tee 4,20 1s. 07 4 33) Nowe. 
Sic cee ht Beatty Chin ee Maal s Recstes! ; 35H) 1.30) 4.10 es .30 2300 None. 
ey a. tak rice teste ion i Ries Seah ab ths $2 A ahha 32005 12.33 $300) 10,7 25 ma Nui 
Dy isiphapn it adlyc eas Winn meatal ae Ae ie ae BAS 4.05 3.10 | 0. 4 a) 225) Nun 
fein Pade at ene eee oats, 1 SEAS MT 3.30 Ip. 4 2S] Nore, 
Pia Bee ieuinn, Dee rte fae | Bh. 35 212) 8.2 | Is.0 ao 5 Nupe. 
NY noel 2S hh ee eee Cea eage aeee oe So 33,00 1. vo 3. ou | W5 43 | ob Nat 
GUi2e hie tenet Meeps 2 whe aoe eae Sesser s és eee Gin 2 1 O15 JIS ea NA 
TO se oc Malcom are Dineen ere, es 44.05 G4] 4.45 la a ay Noue. 
1 eee as OL De I TERE ear 355, to) S18 vos | DLS! ol .2h)00 Note. 
Poh 5 se aie encanta de ee p BB AS | 4. 4 4.20 1¥.0 34 25, None. 
AVGTIR Ou oe ee ee | 34. 36 | 10.63 | 3. 38 | IY. 10, 33 7) | 
Re a a a Se 


2 At approdimately d00-foot intervals on the dip, 


The results of other samplings at intervals of 1 to 2 miles north 
of those shown in Table 2 and Figure 16, which cover the southern 


part of the district, are given in Table 3 

rc ee ee gw ee a a hn es kg ee, et 
2Crane, W.R., Roof support in the red iron ore mines of the Birmingham district’: Trans. Am. Inst. 

Min. and Met. Eng., Birmingham meeting, 124, 39 pp. 
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TaBLE 3.—Analyses of unleached ore of Big Seam tn north central part of district 


Sample No., feet ¢ 


Constituents, per cent 


! | 
Fe | SiOz Al:03 | CaO ; MgO | P | Ss 
gen | _—— por 
Pea aeachtene neds aes tuae: 36.041 9.85 2.60] 18.64 0.52 0.301 | None. 
> CRS OL eGR Ee ee eer reark ¥.30 | 2.62 1i53.; ol 305 None. 
ave Ie Ore DERS rer WRT RISY Chge at mE PRED | 37.02 YW. 35 2.70". 1s. 40 JO NT None. 
Bi oi Serta hatetat re fas oo ee 34. 3S y. 43 | 254° 20. 23 23S D5 None. 
Doe eine os Metecase eo theese 36. O4 47S 2.76 18. 42 31 as) None, 
Gaetan ele teat tiie ae os 36.42 0.45 2.97 18.17 62 276 None. 
[One atin Se Ce RELA ee 87.02 10. 60 2721) 17.36 24 . 2065 None. 
ec ce il [none oer Re eee ae Ee PE SK 
Average. .-.-.------------ | 36.38 BS 273 18, 39 53 Duy | 

Von ste eta a het de ee ete! 36.25 6 2.16 17. 66 15 32 None, 
Circle ated tas ot Se ote a ies 34, 7h LO. 60 | 2.84 13.83 1 235 None, 
Balok tise ne hot oh Madan ween: 36. TO 12.48 285 15.78 21 My None. 
Gee ie ces et NA 36.15: 0.70 | 2. 44 17.16 ae 32 None, 
Pisin eos owt tee mavdsaecese 36.15 | G80 | 2.70 17. 8s Trace 301 None. 
Ooi acters een acs anes | 31.30 25.0) BMI 1.31] Trace. 233 None. 
Tei ciara Seas esl ee Ose et cea | 86870 Tas 2.51 | 16.56) Trace, | 2u None. 

Average. .....---.------- 36.14 12.71 3.09 | 15.74 Pen Ge 31 
SPipittee ro anseeeseke ucla ets 35. 05 0, 40 2.58 10. 76 (*) 30 None 
Deeg eae hte, ve, Mt aia tie BHSH 11.76 2.43 18. 76 (*) 132 None 
; een ee et SRD r anne sian aries 3.20. 10.98 | 2, 96 16, 10 (t) 34 None 
ec a ath ie eee ee eae 35.70 | 1.52 2.84 1s. 32 (*) 33 None 
Pte Mind tet oe eaniate ae oe dented Sue 36, OO 10.62 2.07 17, 66 (*) . 33 None 
Roa toates Be Ue Be aoe atl oe 3H. 35 &. 32 2.62 JS. us (*) Pal) None 
Pate dum iele en me oe anes 34.90 &. NO 2 Fa 14. OF (*) 30) None 
Ricci Sia en or Se ee 35, 35 0.66 2.s1 18. 35 | (*) Ral) None 
SEA Dior eh Ae Nn 41.30 woh! 291 13. 20 (>) | 32 None 

AN CNR Osis 2 Se oi cece 36. 41 | 10. 40 | 2.76 17. 80 | Been ere : 313 


* At approximately 500-foot intervals on the dip. > 0.3 or less. 


In order to determine the variations in the character of the ore 
through weathering a series of 30 samples was taken at 2-inch 
intervals along the face of a pillar and parallel with the strike of 
the orebed. (See Table 4.) The results are interesting in that they 
show the effect of cross bedding on the concentrations of lime and 
the effect: of leaching along joint or “‘slip”’ planes. The remarkably 
uniform grade of the ore along the strike is also shown to advantage. 
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TABLE 4.—Analyses of hard ore in Big Seam 
Ne eee 


Constituents, per cent 
Sample No.¢ | Com | o 
: ad 

Moisture, bined | Free iad Ferrous | Ferrie | com. Cao 

water a, hee oxide oxide | bined free 
ep aAerpre arr ep 0.7 1.11 035! 148! 6677! 7.00! ‘Trace 
ERE AT a 73 1. 06 . 30 1. 48 59. 75 7.75 Trace. 
$ik0, i 5p scan enetosaaevenseehes . 48 1.09 .18 1, 38 55. 36 14. 95 None 
Gon ciaaakaneabaeeeeennwens . 53 1. 06 20 | 1.31 57. 20 14. 38 None. 
Bes ea buna desuausneeasncete . 53 1.18 15 1, 45 53. 37 16, 40 None. 
Oo nc csiutednves eds ceiaew wets . 26 1. 05 13 | 1,12 29. 11 32, 90 None. 
| eee er ee . 24 . 95 -10 1, 25 29. 83 32. 25 None. 
a aan ar ere nite 35 112 13] 1.38] 41.55| 2525| None. 
Bice st otagotetcudaamacdoannsee . 53 1.07 15 | 1. 48 58. 06 12. 95 None. 
10. 25 so5s2 sa cxcouecesevadecnsy . 55 1, 12 18 1. 44 56. 36 13, 85 None. 
BY cu charkadepannkeaagus teeebece . 37 1. 02 15 1. 22 41, 13 24. 95 None. 
192 > Saccunaeenkeedowietoetad 47 . 98 . 25 1. 38 49. 56 18. 80 None. 
18 ee asacevocasanandesnaes 49, 1.03 19 | 1, 28 47. 86 10. 90 None 
AS! Jy in 236. oe ikawetekiasemeee 51 . 96 15 1.35 56. 38 14.85 None. 
NG oe 5 twicuun akon heanveadyantems . 43 1. 04 14 | 1. 41 47. 43 20, 80 None. 
oa Ae. ctankindnshimansneaas . 37 1. 09 7:4 1. 28 44. 39 22. 25 None. 
| EELS LO OORE 2 gee eae eM L 41 1. 03 17) 1.32 44. 59 21. 00 None. 
ABS oe toh caSecedsnceteeantaanse 42 . 98 13 1.35 42.13 24. 00 None. 
) EE ay AE ety = ae ae » 52 1. 09 .18 1. 48 54. 70 15. 85 None. 
Wie 2s ect saueocsawenvhe taase 51 | 1,01 .18 1, 28 56. 13 15. 05 None. 
WY oo ede c ama caceen . 56 95 Ys 1.41 60. 57 12. 05 None. 
a, geen biantacasoctiseas .51/ 1.02 .18 1.52 59. 30 12. 65 None. 
7 CTD ae EE SEES eae ae 47 | 1. 04 | . 25 1.41 | 57.20 | 14. 55 None. 
> RRR ERIE, SER . 53 | 1. 06 17 1.35) 59.00 13. 75 None. 
BB = sane ol nn sclascbodeasteaewns 57 1.03 | 25 1.25, 5590; 1420] None. 
MO wap asssend si ssadnas seawenases . 4 | 1.00 | 20 | 1, 50 5112 | 17. 50 None. 
Winn 6  wecendeisadtecnastison 49 1.05 | 15 141) 49.45 18, 25 None. 
"RRS at SAE AC . 50 98 | . 20 | 1. 48 50. 10 18. 10 None. 
BOS 5s dx 2ccseccinhatvstdeedhadaens . 50 | 1.01 18 1.35) 5123 | 17. 60 None. 
MY LO, oi ig em ne en a Se hele . 48 1. 03 | 15 | 144 49.20) 1850 None. 
A Vébatiesss.2ssesessncn2s: 48 1. 04 | 18 | 1.37 | 0, 28 | 17.44 |-----.-- - 

| Constituents, per cent—Continued 
| a — —_. 
Sample No.? | Coin { } 
CO: | bined | P s | AbOs | side | Tol | moter 
| MgO | 

Lrehs aos de giceoenen 5.82) 0.36 0.40) 0.008/ 247, 1653| 4400, 9891 
| ERE a ter 3 a | 6. 53. | 36 . 33 . 008 2.49 16. 00 43. 23 | 96. 78 
FEN eee | 1201 | 34 35 . 009 2, 42 | 7. 69 39. 97 of 23 
AS chezin te ceazen nce 11. 16 28 . 36 . 008 28 8. 52 41, 22 97.72 
Gassestasiiovaboansse 13,85 | 7 23! OL 223) 7.06| 38.60 | 97.28 
ne 26. 89 41 16 | 013 1. 30 3. 73 20. 36 97. 06 
Cictcesets tasnacere es 26. 01 35 Sh . 010 1. 28 424|/ 2193| 666 
ee eee PH 20, 43 . 33 21 | 012 1.71 | 4. 69 30, 26 97. 17 
Dir eetacleneeeaeee 11. 07 . 32 37 010 2.80 | 8. 12 41. 90 | 96. 92 
| ( eee 11. 34 PP * . 34 010 2.72 8, 25 40.71 | 6. 42 
Wosvcceweswecascceses | 19.91 Al . 25 008 2.05 5. 68 29. 86 97.14 
pM eae 14. 83 35 . 32 008 2.76 8. 54 35. 98 05. 24 
UR ees, cake tcckacsese | 15,06 . 34 a7 008 2. 25 8. 74 34, 67 04. SL 
Yee ee 11. 90 . 37 32 | 008 2.44 7. 76 40. 63 6 99 
| EEE Ty ee | 16.38 41 27 007 2. 35 7.17 34. 41 97. 83 
ae ee eee 17, 80 40 29 | 010 2.15 7.27 32.21) 97.46 
| I a ee 17. 02 . 39 . 30 011 2.00 8. 41 32. 38 O64 
$e aso castacncae 19. 20 "40 "26 011 1.77 7.13 | 30.64 | 97.77 
| EE a $e Sap eos 12. 26 4 . 37 010 1. 84 8, 28 39. 58 96. 98 
WS; 2 cate aecaaah 11. 48 43 eS 010 1.95 8.16 40. 43 9. 53 
Oh a Po ocees seen; | 987 42 .34 008 3.16/ 818] 4363 97. 68 
1 EEL IEE 10, 10 38 | 35 . 010 3. 10 | 8, 22 42. 83 97. 33 
PEER, Ie | 11,17 36 | 35 009 2. 95 & 14 41. 35 97. 88 
OA sone an cotae eco 10. 40 39 . 36 008 | 3.15 7.37 42. 50 97. 58 

7 Le Oe lee einem ae 11. 60 42 34 009 2. 95 8, 33 40. 31 96. 
We aces sasstckscscbe 14.19 . 40 | .31 . 010 265; 813 37. 12 97. S4 
2 SN Ad PRESS | 14. 98 . 44 | 2 010 2°52 8. 40 35. 83 97. 47 
77, RE May GGA 14, 52 . 36 32 . 009 2.81 &. 20 36.39 7.57 
21" iad nla tie ea 13. 67 . 38 | 37 . 009 2. 82 8 70 37. 05 97. 80 
OD. ocean cede ci bensess 15. 01 . 36 | 34 010 2.13 8.13 35. 67 | 96. 77 
Average....-..., 14, 21 37 | 31 09 239) 812| 3685| 97.81 


® Samples taken at intervals of 2 inches along face of pillar parallel with strike. 
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The grade of the ore in the respective beds is given in the tables 


that follow. 


of the beds down. 

Big Seam.—Analyses of the hard ore in the upper bench of the 
Big Seam for various thicknesses worked and at intervals of approxi- 
mately 2 miles from the south to the north, in the active parts of the 
district, appear in Table 5. 


The samples represent consecutive feet from the top 


TaBLE 5.—Analyses of hard ore in upper bench, Big Seam 


Sample No., feet 


Constituents, per cent 


Fe 


@ 
mH Cras G1 GO ce Ur 


SiO. | Al;03 


CaO 
| | 

10.5! 26, 22.7 
6.6 25 roar 
93 23! 17.9 
¥9 3.0) 161 
7.2) 32: 148 
7.6 25/| 18.9 
5.1) 24 | 27.6 
99 24] 15.0 
60) 27; 18.5 
7.9) 26] 19.9 
14.4) 4.0) 10.7 
5.5, 22) 24.6 
80); L9/ IS] 
85} 1.9! 20.7. 
69! 21] 126: 
6.5| 1.6. 32.0 
88) 1.7| 28.0. 
3.4/1 16 44.9 
10.9! 26; 17.5) 
99} 23, 166° 
7.2) 21/1 19.4 
93) 24) 15.5. 
90! 24 19.7 
10.4: 32, 16.3 


Sample No., feet 


Constituents, per cent 


| 
Fe | SiO; | AlzO3! CaO 
eas | 

41.0 a . 24 11.7 
35.6 8.0; 2.5 19.1 
31.8} 14.5 2.3 18.7 
34.5 7.0; 2.6 18.9 
41.8 | 13.4 2.0: 102 
35.2 91, 2.2 17.0 
38. 0 7.8' 3.2 16. 4 
ca 10.2) 2.7 13.5 
37.2; 104. 24] 15.6 
33.2) 12.6 2.3 16.4 
26.3 | 12.9 3.0; 19.5 
41.9] 16.4 22; 69 
46.9 | 15.3 1.6 5.6 
43.6: 11.2, 2.6 9.2 
47.5|/ 124' 23) £69 
35.4 9.4 2.0 16.9 
39.2! 12.8 22' 11.6 
31.9/ 7.0 2.0: 214 
43.7 13.8 2.1 7.2 
44.3) 117 281; 9.5 
345° 109 25 17.5 
7.4, 11.2 1.9, 23.0 
36.3. 10.9 22, 137 

2.3 es 


34.4) 97 


The average iron content of the ores mined at present is 35.84 per 


cent. 


Their composition follows: Iron, 34.36 to 36.41 per cent; 


lime, 15.74 to 19.10 per cent; silica, 9.68 to 12.78 per cent; alumina, 


2.75 to 3.38 per cent; and phosphorus, 0.267 to 0.325 per cent. 


ores contain practically no sulphur. 
Irondale bed.—The Irondale bed has been worked in recent years 


at three or four mines in the north part of the district. 


The 


Table 6 


gives analyses of the ore at the most southern point worked. 
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18 ORES AND SANDSTONES, BIRMINGHAM DISTRICT 


TABLE 6.— Analyses of hard ore in Irondale bed 


Constituents, per cent 
Sample No., feet 


Fe | SiO3 Al,03 | CaO | MgO P | s 

eee ang yt ames es op ee ee 

) Ee ace Pe er 20. 76 | 64. 25 3.31 | 0. 23 0.18 0. 032 0% 
5 Ae LCR HED Mets eR 31. Mi) 36, 30 249! 7.64 | 97 "319 | 8 
Pde aks huh cone oat it ae aeye 25, 66 44. 40 3,22 | 8. (B 34 204 | B 
Ea ae ene 24.265 | 19.45 3. 54 22.16 42 204 | B 
BS Orakei Oe ee ae Sa | 27. 45 20. 45 4.50 18. 12 68 L211 | Ay) 
A rete Site hag Neh ae, tay 9. 39 | 18. 45 5.445 17.13 56 216 | Of 
Tete eatin aut Se euedea ew aeeaet | 2.61 {| 23.80 8.46 12. 69 92 197 | a 
Average. ......-.-.----.-- | 26. 87 | 32. 44 | 4. 42 12. 28 | 48 | .191 | mt} 


| 


As no hard ore has been mined from the Ida and Hickory Nut beds, 
the analyses are given below. 


GRADE OF SOFT ORE IN BEDS 


In the early days of mining in the Birmingham district, only soft 
ore was mined, for practice in pig-iron manufacture had not been 
adapted to the ores containing much lime. A large part of the soft 
ores of the upper bench of the Big Seam was removed by open cuts, 
but with the change in iron manufacture, mining of the soft ores was 
stopped and a large tonnage still remains. As these ores have 
potential value as a source of iron, their availability was investigated. 

Detailed analyses of the Ida and Hickory Nut beds are given, 
followed by analyses of the soft ores of all ore beds. 

Ida bed.—At present there are no active workings in the Ida bed 
and therefore no production from it. Table 7 shows analyses of a 
typical ore from this bed. | 


TaBLE 7.—Analyses of soft ore in Ida bed 


| Constituents, per cent 
Sample No., feet ee 
| Fe | SiO? AlhOs 


CaO MgO | P | S 
a S nena ae | i ee eee 
eee eee tase eke | 35. 60 40. 13 4,58 | 0.70] Trace. 0.17 | None. 
7 a 5 ERNE CREME A IE ere ! 46. 30 27.36 3. 50 . 60 Trace. 15) Nore 
Bee te bet ucw ne adenl ad eeee ata: | 44. 0 29, 69 3. $1 .64 | Trace. -13 | Nove. 
Average_..-..------------ | 12.13 | 32.36 | 3. 99 | 65 | See 18 joveccase 
i 


Hickory Nut bed.—As no ore is mined from the Hickory Nut bed 
at present or in fact has ever been mined except in connection with the 
Ida bed, only soft ores are available for sampling and analysis. 
Table 8 gives typical analyses of the ores of the Hickory Nut bed. 
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TABLE 8.— Analyses of soft ore in Hickory Nut bed 


Constituents, per cent 


Sample No., feet SS, ® | . | ; a 

Fe Si0r | ALO; CuO ; MgO ' PS 
| eee | Bil ch 
Macias Wess heeecuseeyeeh ee eee 36,50! 41.40 | 4.12 | None, None, 0. 02 None. 
De eee ates teat aetna. «AU 35.30 | 3.86] Nome. None. | .02 | None. 
Be eA aA eM It BoD anette | 41. 40 34.80 | 3.72 | None.) None. v2 None 
Average. ...-....------.-- | 39. 60 | 37. 10 : 5005 sO Neale than 2 | eee eee 


GRADE OF ORE IN ALL BEDS 


Extended sampling of the ore beds exposed in the old open-cut 
workings has made possible presentation of a large amount of data 
relative to the grade of the soft orleached ore. The following analyses 
of the ores are grouped by beds, the locality being designated in miles 
and tenths from a point 7 miles north of Red Mountain Gap; they 
cover a distance of 20 miles along the outcrop. The figures represent 
average analyses and cover the full thickness of the beds mentioned. 
(See Table 9.) 


TaBLe 9.—Analyses of leached iron ores from ore beds, Red Mountain 


1. ANALYSES OF SAMPLES TAKEN FROM UPPER BENCH, BIG SEAM 


Constituents, per cent 


Location, miles eal Gee oo 
Fe | SiO, | ALO; | CaO Si02+ ALO; 

O00). SiupacosGuceesetetieccuee eeeteenete: 36.15 | 40.56 | 4. 46 0.70 45. 02 
Si a so oss Gen a a dcun a tee crue seen cenes 33. 02 45. 18 | 3.25 1,30 48. 43 
SAN ar eel Cele chats ea aciieen uate ante 38. 78 35.89! 3. 23 3.37 39. 12 
SS | pee ae mae etoee ire Pelee me eee ee te 36. 61 | 2k, 22 2. a4 8. 37 31. 06 
Cesta ain ou eR eae yates 33.55 | 44.71. 4.05 083 4X. 7 
TRS Stare hoe OP Set cence gcictantat Saag oe | 40, 83 20, 50 | 3. U4 4,23 32. 54 
De Bisos cates tenis Moe ok wanes ean ey ees or) 2x, 36 2. 10 7.18 20. 56 
BA ee icone tat tas use eel Us 36, 73 22.67 | 2.81 11.08 | 25. 28 
OPPO rc ctlec heads Geet umokamnetacs 46, 24 21. 68 | 3. 37 3.38 | 25. 05 
HO eee 50, 13 | 20. 20 3.139 20 23. 98 
Tat soi ops se ecceez ace coat te es 37. 69 14.61. 2.49 14.19 17.10 
DAG ee eg ea as aac eee ee ak 40. G3 HM.yt | 2. 33 12. 14 17. 24 
MASTS 1 Sei ee ects Sepecuan’ ace cees 42.43 12.62 | 2.57 12.75 15.19 
DO least tne eee ote 53. 93 | 15, 08 3.45 Trace 18. 53 
Wa 6219 in Stade ea tice eee eos ALY7 14. 33 3. 43 3.13 | 17. 96 
ANVOMISO ches teehee ee ae 41. 07 25. 90 | 3. 16 5.87 28. 40 


2. ANALYSES OF SAMPLES TAKEN FROM LOWER BENCH, BIG SEAM 


aS 2) De ee ER Ste er IRI aCe OD Oe een Dy. Sd 48.45 3. 57 2. 56 52. 02 
OS I oh chn Ae ahh See esse ed tne ok ie ee nt Rs | 27.49 41. 49 3. 46 7.20 44.95 
Lan oc | ee RTE 2 OREN CR ETT CURES SR ETE 20.77 45. 20 3.53 4.67 46. 73 
a i ae Pe Ore whee ert a noend gin nln 43.86 31. 41 3.02 LF 35. 083 
TAB ee oh Joe as tien oats ! 32.57 32. 33 271 9.35 35. OF 
They Se eae Oe SOO Cae ON INO et Pea RI FEN 33. OF 30. S1 1,27 9. 48 32. 08 
se, ast ena en a ee Maer ee En 2u, 63 32.97 3. 42 10. 50 36, 29 
LOR ee este te hy a cree tae Sane ts as 41. 30 $2, 26 3. 66 mx) 35, Y2 
VEG 12, ket perchance ets ceca ca oe | 33. 03 25, 76 2 62 11. 76 28 38 
RoE ee at etka tes se ukl ie Sele tle 44.94 26. 49 4.07 Trace 30, 56 
M5 ele Sete re era an 50, 30 21.43 2.43 Trace 24.46 


Average. ..----.-----.----- eee eee | 35, SG | 33. 33 3. 16 6,27 36. 49 


ce 
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20 ORES AND SANDSTONES, BIRMINGHAM DISTRICT 


TABLE 9.—Analyses of leached tron ores from ore beds, Red Mountain—Contd. 


3. ANALYSES OF SAMPLES TAKEN FROM THE IRONDALE BED 


Constituents, per cent 


Location, miles | | oe re Lg Oe 
| Fe | SiO; | AkOs CaO = SIO; + Ah, 0 

\ 
| eee Mere ty wen. ek ee 
(aE 6 | Sea Ed Ee ] 36. 30 20. 39 3.74 11.36 24.13 
Lah EY a eee PR et On EN OE 26.87 32. 44 | 4.42 12.28 an, SF 
se ode a eee cece cater | 29, $3 42.49 5.97 2,12 45 46 
Co ir ARE ene RED Gta aL ng aN oe tne Ae 36. 42 37. 59 5.87 08 43, 4 
PME Na Pyle aa De arn ct a heal ene | 23. 96 29, 26 2. $6 6. 56 32. 12 
eo: ea eee eee ai Eee aa 25. 99 | 25. 10 3. 40 15.75 31.20 
Average. ._.......------------- eee eee | 29. 89 31.71 | 4.37 | 9.69 ! 36. 08 


| ! 

Be cet she Sicutelowe sence eacs ra iaceuane 39. 00 | 36. 60 | 3. 87 0.92 | 40.47 
BG onto eee rate ae ] 36.11 41.47 | 4.10 10 45.87 
BS O26 phen ee Pa tain no cis de atid cin be ak aol el 39. 22 39. 96 4, 22 04 | 44.18 
/ Gr o_O a EE CAR Onn Ds 24.7 58. SO | 3. 87 None. 62.67 
Bees a ete eee eanaes ] 34.10 | 45.70 | 4.01 None. 49.7 
B50 0 ees sae ae neta mis 39. 60 | 37.10 | 3. 56 None. | 40. 66 
etic eh a aan he ane 38. 20 40. 80 | 3. 00 None. 43.80 
108010 ctne occ ed ee tans 41.10 | 34. $4 4.35 None. 39.19 
E28 oo ok ee eee ee sine eed 37.60 | 38. 06 4.27 None. 43. 23 
PO Site ie a ad deta ye ede cae 35. 00 43.7 3. 43 None. | 46.70 
VO ak pu ea oles ad atts hn 35,55 | 43.53 | 2.63 Trace. 46. 16 
To Bt et hee tae eee eck en 42.80 | 33. 40 3.01 | ‘Trace. ; 3441 
PES Sik hc lee aesce ecto kts eet 27,15 13 HO 3.24 | None. |! Se. all 
TF Ean? os, ns ai a oe ae RN Orin BN 31.60 | 44. 30 3.88 | None. | 53. 18 
[po9 216i) a et 17.45 | 69. 90 | 3. 82 None. 3.79 
WO Oa liek oon i cedar eas uonceauets 25.75 54.17 5.10! None. | 59.2% 
(6010 0.5 | 51. 25 2. 56 None. 52. $1 
10-4290 root ae eee oe ee te 2. 90 55.16 | 3.14 | None. ws. 20 
DOH BO no oe es ee eet etn bee eeekens ests 27. 25 | 54.17 4.83 None. | ey UW 

TT 1 33.09 | 40, 52 - 3.73 | at hte Poa | 50. 25 

° 


Or oh eg eh else dacoohan 36.55 | 41.91 3. 64 45, 55 
Bea ct ee Tee ee he ae ea be ead ae ae $2.75 | 33. 65 3.01 96. 68 
Bos ics ee etn awit tna sit eernan se 40 57 | 36. 87 3. 23 40. 10 
60 acct a win ee Ges ee ayaa ak aretine 35.59 42, 64 4.15 46,79 
ag de hee tne Sem Pets thatch mae arde 43. 30 | 33. 40 3. 65 37. 08 
Bate ath NN teal etl oe ee 41. 40 35. 00 3. 42 38 42 
a Seay eats dn aber s ee 45,50 | o7,2 2. 06 30. 68 
eee zm nDe shri arate rae Penis) Niet mere eG 44, 30 28, 64 3.57 = 21 
or -13_ Pa a a Ee a at Sits eatcme hese ete ae cet eh are Sw yl a a Gas Sy Ran ea et a . « e : '° 7 

ieee pe eee eS ee tt 
[AS i ae a eee 38, 20 | 30.73 3,95 43.68 
A OS es eee nee cha udee ae 40. 50 37,15 3.13 40, 8 
516 ese tet eres ak eee ae eee es 39. 00 34. 60 | 3. 64 42% 
FOP ext lees eset tne eg atom! 42.15 2, 39 3. 96 36, 35 

AVOTARG. . 5 oe eee bes cok eee 41.18 | 3. 48 38. 62 


Analyses of certain ferruginous sandstones showed a surprisingly 
high iron content and led to extended investigation of all ferruginous 
materials in the Clinton formation to ascertain the thickness and 
extent of beds containing relatively high percentages of iron. Samples 
were taken for each foot of the ferruginous sandstone, beginning at 
the top and passing down through the sandstone and shales of the 
Clinton formation. The sections sampled include the four ore beds 
mentioned before, as well as the intermediate and overlying beds of 
sandstone. 
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GRADE OF LEACHED ORE AND SANDSTONE 


As it was fairly easy to sample the exposed face of open-cut work- 
ings and as the results indicate what may be expected in the 
leached rock, samples were first taken along the open cuts paralleling 
the outcrop and are recorded herein by sections. 


FERRUGINOUS 
SANDSTONE 


i} ° 
eT ae Wee SU Ne Peete ap alee | eat ay 


{ 

Rae eee RASA ER 

eae eats Ee hah Pea Be esl 

Ld Pde Ae Mee spe Mes eed ESN 2 cay Slee) CN Seal) 
Eola get 
Eh eee ea 


FEC CEE EEE CCIE EEC 
Some ee eee 


| 

i, OF) ET a ae Pi od 
4) i = 

CAPE EEE it 
US SOS zi 
CO leg 
Ee ese cia Coat IH 
i co IT gs 
PP es CO) 
COT 

| lh 

SCC Ce 


4 ft | __v 
A 


of the Irondale seam at Red Mountain Gap (Milner Heights); outcrop or leached ores 


eee eee ee sees ra Bo 

EERE 
SRR ere 
a a a a a a a a a 


aad ‘SONVISIC 


Section A.—Section A was taken at Red Mountain Gap and 1s 
the point from which all other localities are reckoned in miles to 
the north or south. (See Table 10 and fig. 17.) 


ER C 
FIGURE 17,—Variations in iron and silica contents of ferruginous materials from the top of the Ida seam to the bottom 
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ORES AND SANDSTONES, BIRMINGHAM DISTRICT 


TaBLE 10.—Analyses of samples of leached ore taken from top of Ida bed to bottam 


of Irondale bed, Red Mountain Gap ° 


ae 6 


~wmreeeeeeceaem eee naeneecreeenerasecc= 


wet we wm em em ee ew ee eee ee eee ewe eee 


mw wwe ewe wme eo wrawemesete crews e were 


ee eee ee ee ee 


wwewee en we wee - cere ween eet eew omen 


et a ee Oe ee ee ee ee 


ee er er ee 


ee ee ee 


i ee ee ee 


ee er 


ee oe en ee ee ed 


Constituents, per cent 


Alz2O3 


ee | re | 


OE ee 


ne eT 
1 


| 


wee wemoween 


we ween eneet es PPP ewe wee werent ewnee eee enn eene 


ee ee ee ee ee ee eee 


wm etm mre ere we cer wme creme s we ewe ere er ene ceo mrar ewes 


mem ern ewr eee eee eww nee es eee ee ewe ee 2 eee eee ee 


_— 
muristS stem |, 


29 990 | 
19. 020 ! 


—_$—_— 
———_— OOOO OC O—=“eEeEeEe eee OO 


P s 
0. 3 None. 
~ UT ! Mout 
. 3S Nooe. 
. 05] | None 
UIT | mun 
OF | . (4 
104 Nene 
.O7S . Node 
O55 | Noue 
O8F | Nvube 
Le etoa Sa 
O41! None 
034 Nowe 
. 038 Nouge 
.O2T | None 
. 026 Nuge 
1 | Nore 
. 035 | NouGe 
. 022 Nove 
028 | None. 
026 | Note. 
aa | Bae 
~O2 wone, 
. 025 | None. 
O29 Loe 

t 

Seatac Se soneseeees 
121 . 05 
191! None. 
110 | : . 
.3l4 . 02 
234 | None. 
. 343 | None. 
328 | 02 
£315 - 02 
201 07 
. 263 | £0; 
L280 | mu 
Zo) | . 06 
192 05 
Ayan 07 
175 | 07 
2166 | 4 
. 8 | 07 


2 Analyses made by the University of Minnesota, Minnesota School of Mines experiment station, 
Minneapolis, Minn. 
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TABLE 10.—Analyses of samples of leached ore taken from top of Ida bed to bottom 
of Irondale bed, Red Mountain Gap—Continued 


Constituents, per cent 


Sample No., feet ee re ge a eae gee ae 
Fe | SiOz Avo: | CaO | Mgo P | gs 
| 

Rte hte eer eee 40.65) 15.80 3.33} 8.510! o.18l1| 0.288 | 0.05 
2 ath ade Soin areas coe ded. 25.391 45.23 8. OS 2.250 | BAT 151 | 06 
Average. _......---------- | 32. 34 35, 22 3.74, 6.557 22H 238 05 

(5 eee neon een wR 25.54 50.66| 5.73 1.240; B44 | 148 None 
ae rts een ie Peel ma ae 46.24 20.20 565 1. 460 _ 199 244 None 
ea HOSEA ne ROIS SSS 15.49 68. 10 | 5. 34 403 | 233 Os; | = None 
(i pet atanacledtons aie Sausneseees 22.08 58, 23 6. 20 235 ie .103 | None 
7 as Taal aaa teiay Ae EI, 33.47 30. 24 747 236 | 369 ii4 None. 
Re cor cre aa stage ta oan ay 14. 21 69. 46) 4.92 069 | 2272 .036 None. 
QUE saci seine sawereacueetenct 10. $1 74. 46 5. 28 069 |. 297 101, None. 
Average. ...-------------- / 93.71) 55.03 5.81] 495 | 277 | We oc eccuiese 
Grand average..........-- | 21. 23 48.65 | 4.04 | 2.741 | . 199 | 132 | 015 

| 


Section B.—Section B is 3 miles south of section A. (See Table 11.) 


TABLE 11.—Analyses of samples of leached ore taken at a point 3 miles south of 
Red Mountain Gap 


Constituents, per cent Constituents, per cent 
Sample No., | | Sample No., ate 
feet feet 
Fe © SiOz | AkOs| CaO | P Fe | SiOz | Al:O3}| CaO P 
| Sees 42.0 | 33.1 3.9 “None. Trace. { 9......-2..--- 19.2 | 67.2 2.3 | None. | Trace. 
ted Dee cteeede 42.1 | 33.5 | 3.3 | None. None. | 30_.........-- 18.9 | 62.5 5.0 | None.) None. 
— | ———_ | eee... 12.1 60.5 91 | None.) Trace. 
Average....| 42.05 33.3 | SG: “Ssacheuuceeees 15 Be a ees aera td 1.2 | 68.0 7 10.8) | None. Trace. 
SS a a a. ff A ees TR | ATT 13.2) | None. Trace. 
Vtcaciwaeas 37.0 40.4 | 3.6 None. Trace. | $4......-.-.-- 15.9 iL4 22 ! None. Trace. 
(ere 36.6 40.2), 4.7 | None. None. -o 
Se Average....| 13. 20 | 64.13 1 8.12 1 Prace.) Trace. 
Average..../ 36.8 40.3 | 4.15 1000000 2. a a 
= = 30 che wbuteae: 42.15 | 22.80 | 3.39) 5.48) 0.330 
Qe ebveed aadios 39.2. 38.9 | 3.0 -None. Trace. | 36.22.2222... 34.601 10.30 | 2.08 | 19.40) 280 
Gasseec tis oi, 43.0 31.5 3.8 . None. None. | $7.....2..-22. 38. 00 | 17. 60 2.87 | 13. 10 . 340 
———! GN Sees aad 26.70 | 13. 40 280, 25, 30 2225 
Average....| 41.10 35.20 | 3.4 | mratoruraicns MA karan [5 BW oe cas 38, 80 1 20. 60 2.13: 10. 70 . 330 
= == c || eee Penne 35.30 26.90 | 2.38 7 10. 30 320 
a ee ener | 28.8 48.4 59 None, None. | 4). 22-2222. 87.40 2625 | 2Se Y. 30 . 320 
Pas ee esa di | 27.0 | AWg 4.7 None. Trace. | 42.......--.._| 36.00 9 24, 60 2. 5Y &.65 !  .340 
NE eet el me 12.7 (71 5.6 None. Trace. | 43 ..........-- 39.90 23.70, 3.12 | 7.80 .340 
LO: doh eeees Sd 44 Y, 4 None, Trace. | 44.........--- 37. 30 | 26. 90 3. O1 6. 90 340 
ew hetese o35 4.0 | S16 69 None. Trace, | 45..2..202222- 38. 000° 25, 80 3.13 7. 60 . 320 
lance Nae aaiatend 8.60 78.9 7.1 None. Trace. | 46..0.220...2- 36.70 28.30 5 3.08 1 45 1 340 
cee ee ee Pg tetas Shak et Soot 37.20 ' 2.60) 2.63 8.00)  .340 
Average... 15.06 67.58 6.61 ...2.2. cease ales jf We sieee ee. 30.70) 30. 20 2.34 [| 1180) 2275 
Se SS SS SS eS Pp Sel he, Ba 30.50 32. 40 2.68 1 10.55). 275 
13 hc cate eho 6.00 771 | 7.6 None. Trace. | 50......---.-- 31.55 | 28.80] 2.63 | 11.405 .310 
TT sates pase 8.1 | mS ' 4.7 None. Prave; told sec eeckioces 27.95 37.45 3. 28 9.20. .150 
i eee 8&1 78.¥ 42) oe ONO AE EN 2 a cals tales 25.70 388.18 4.85 | 960 9 £225 
J pee ers (17.3 66.4 3.5 None.! Trace. |} 53.02.2222... 23.85 34.20 0 4.84 | 15.00 2220 
| aan en) ere wean rerenee 25.40 31.60 9 3.57 | 14.70 . 140 
Average...) 10.37 0 75.30 NO) 8 2226 Bes ee bios | 00 SMe or 38. 40 $6. 75 2. 9) 8. 30 150 
Va oe nee 21.3 750.0 ) 3.1 Trace. Trace. | Average...- 33.43 | 27.20 2.91 | 10.93. 262 
DB ace ea } 28 | 718 7.2 None... Trace. SS SS 
yy Bite tae | 1&4 65.3 3.8 None, Trace ; 
al) a eee 16.6 5 ON 7° 45 None. Trace. |) 56..2....-.2-. B.sO 24.50 2.82 | 20.00 0.140 
oe ) 14.30 6420 IL None, Trace. | 572.2..2.2..-- 25.00 30.200 4.64 {14.45 0 21N0 
os wehecedeeuian 11.8 68.8 | 98 None. None. | dS... 0.2.22. e. 27.95 | 25.70 3.24) 15.60 0.165 
i a 6.2 176.7 | &8 |None.| Trace. | 50............ 25.40 '19.90. 3.24] 21.50 2150 
PA ee esa 12.2 167.6 10.0 | None.' Trace 
eases cate | 5.0 | 703 15.6 | OY Trace Average... 25.53, 25.07 3.48 [17.88 L158 
eee T4118 126 1 17 | Trace SS = Ss ees 
#1 sete Soe Sis ) 86 67.5 14.9 None.| 0.08 Grand av- l 
7: eae ee eon | 18. 0 | 68.5 | 2.3 | None. ; Trace. | erage... .- 23.96 47.81 ) 5.14 | UNIS | 6255 
‘ | I ' 
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Section C.—Section C is 614 miles south of section A. 


CHARACTER OF THE ORES 


12 and fig. 18.) 
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(See Table 


TABLE 12.—Analyses of samples of leached ore taken at a point 644 miles south of 
Red Mountain Gap 


Constituents, per cent 


| 


Constituents, per cent 


saa No., aa) No., 
eet | eet | 
| Fe | SiOz | AlLOs| CaO Le | Fe | SiO: | 44039; CaO | P 
ea ieene 
fj 
Lavneveveluene | 29.0 | 51.8! 3.6 Conk None. | OD ccecaieiass 18.6 | 59.2 6.8 None. .02 
eisewiocaceeoss | 27.9 1 51.2! 5.0 , None. None. 70............ Peet ol oae | 4.8 | None. , Trace. 
Stee dadicue ann ' 20.6 50.8) 4.0 | None... None. | T1l22-22--2--- 17.5 66.0 5.2 | None. UN) 
sen mene ett 22.70 «53.45 7.8 [| Nome.) 0.02 0 f2l2.2 2.2 lle 3.1; 57.8 4.4 None.| Trace. 
Seceeeeeeeeene, 202 57.8 | 3.4 | None. None. 73.2. -.2.-...2- 22.2 | 60.0 3.5 None. 07 
Oo hee 2.7) S32 3.7 | Nage.. 301 Thole cececc. 25.8 | 54.4. 3.8 None .08 
Tee otras | 28.5) $1.8 3.7 | None.: M2 Gh Os ect te Bi 19.4 | 59.8 6.9 | None. | Trace. 
Be utd ote se | 26.4) 55.3 | 3.8 | None. Trace. | 76..........-. 7.0 | 4.9 6.§ None.| Trace. 
ee aes 22.6 | 36.2 5.7 | None. None. | 77 ...200.002.. 4.0 52.4 ' 4.2 | 9.3 06 
Mc ees | 8.5 | 586° 4.2 |None. — 62 | 782. 222022002. 16.9 5.7 387 °° 71) lit 
Hens aeons | 2.1) 54.6) 4.4. | None. None. — | 
ND ice se 27.8 52.9: 4.2 | None. Trace. .  Average.... 17.66 61.383 5.36 coool lke 
1: See nee ee 25.1 57.8 3.5 | None. Trace. | a ee 
Moe AB | M9) 407 | None. Trace, | [1 eee ae 02/3881 3.4, 20.2 04 
1 rectowecteaee 24.0 / 39.8] 3.1 None, Trate, | S0...-........ 38.5) 8.3 | 3.0 | 16.3 Al 
ere 25.9] 3.4. 5.5 ,None. None.) Sl..._-.-..... a8 ‘art ! 30! sa] 139 
i Sesedcaeai | 284) 53.1 ° 3.1 | None. Trace, ) $2......2.22.. 53.5 15.1 ° 2.6 'None.| «41 
1 eee re ee 30.0' 4%.6° 4.1 | None, a4 ee aera 5250. 17.0 23.5 Aj 16 
iL eee eee 27.6 ' 42.9 4.0 | None. OS, SSP oo uate Las 36,8 7° 244 6.2 5.8 | so 
20; sweetanues #05] fhic3. RO Nene 100 Siscctceucee. $1.0 - 21.5 4 3,3 4.6 | 
Plies cit chee 32.41 50.5° 4.0 | None. L060 SRL 42.8 (183 1 3.5 ) 4.9 | Wo 
Vera Ses Sacen (| 21.0!) 61.0 4.6 | None. Trace.) 87....20...22- 40.7 18.8 4.7 7 | 18 
1d Seen 17.0 | 66.0 | §.3. °° None.’ None, | S8l.22.022 222. Sie: Pied 3.7. None. | None. 
24 Seca setenes — 16.9 | 62.3 8.0 None. Trace. S89... 0.22.22 2. 40.1 24.4 4.7 None. | 37 
ro 17.3 | 67.1) 4.8 | None. Trace, | 90l.20. 0220 L. 43.7 29.2 | 3.7 None. a8 
eon 23.61 56.4) 3.9 | None. Trace, = — . — —— 
Hy ieee iene 16.9! 65.5) 62 None. Trace, Average.... 40,35 28,725 3.97 “lol. eee 
SB eo racnaelge MW.2, 69.2 6.0 None. , Trace.» =o SS = 
| en eee nA 23.6 oo,2 3.8-° “None Practes! Dlecs.c-n5 cue 2.0 30. 4 3.8 § None. Trace. 
SOG sae/0s WL dt O45 | 6.2. None. Trace. | Me cemccwmeeS 389.1 35.3 3.9 | None.| Trace. 
eer W.2) 724] 71 None, None, 93...-2--.---- B64 B44 0 34 ) 3.4! V28 
SF SC OO hia Starla Greteata aca 1 40.0 | 33.6 4.20 Traces .36 
Average... 24.1 56.91 4.8 None. Trace. , 95.2..2222---- '3a.6 35.5 ° 38 |None. .14 
: Ss SS Oe ae cheuds 36.1 38.4 ) 3.8 4,021 
Bi letee cea 36.8 °° 37.4, 3.9 None. Trace.  U7_.22.....22- 35.0 35.4 1 T1 :None., 219 
ee B47) 45.3, 4.0 None. Trace. 5 O8..22.2-222-- 31.3 28.1 35 91 | 07 
eee ee 18.7] 38.71) 3.8 None. Trace. |! 99....2...---- ) 26.0 349 59 | 25 | 1 
al wide Mee asda! Is.7 | t4.6) 4.6 None. None, | 100.0..0...22. ; 27.2. 32.3 6.1 7.7 Trace. 
ee S15 ATG] 4.9 None. Trace. | —— 
ee ee ee 35.7 42.4 258 None. Trace. | Average....| 345.17 33. 43 re: ee eae 
33 wee eee een. 33.2 46.8 5 4.2 None. Trace. Se SS 22S ee 
We sieeaivince 24.8 | 55.0 5.1 None, 02 10h eee SA ART 50 AT :. els 
WO) atime se icine! , 216) 61.6) 4.4 'None. None. ! 122.222.2222. PVT 32.7) “4 PAST 035 
ose ctsaces Pans) Zea] £1 None, 7.08) 0322222IIT (37.6 27.0 59 | 29) 113 
Se eee 5.5 | 77.7! 6.5 | None.| Trace easiest liste peer eee ee 
: Average....| 28.60 32.13! 5.20.00... inrorore 
Average.... 24.8 55.6! 4.39 None. Trace, Se 
68 SS SSS Grand aver- 
RerTiteteesee 28, 78.8 as None. None. | Siete mss! 27.10 486 , 4.7 | 68 j .06 
Oi nena neee eee Bo) 704 BO. Nig, “Pate | | 
totes eee | 2.0) H.8) 5. t NONE, Trace. | | ' , 
a ’ ' ‘ ' 


* Between samples 31 and 47 Is 16 feet of shale. 
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’ Between samples 37 


and 66 is 9 feet of shale. 
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Section D. 


CHARACTER OF 


13 and fig. 19.) 


THE ORES 


Section D is 10;45 miles south of section A. 
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(See Table 


TaBLE 13.—Analyses of samples of leached ore taken from top of Ida bed to botiom 
of Big Seam ata point 1025 miles south of Red Mountain Gap 


Sample No., feet 


Constituents, per cent 


| 
Fe | SiQg Ae20Oy Cad MgO | P | S 
i= aie eagle ss | 7 
ee eee Tee LY eee 35.80) 40.18 4.58 0.70] Trace, 0.17 None. 
Be Steed gen Be aaa ear 46.301 97.36 3. 0 60] Trace. | tia] None. 
et eee Matte ae estate 44.50 24000 3.81 HS Trace, 213 None, 
We hie dn aes prea lacy thay ae 13. 40 67, 30 6.82 None. None, , .0S None, 
= _ Vee eee , 

AOR ore eosdusteees BGS ALAR 4.67 48 | Trace .13 None. 

Piet oN ots 9 Pa tech eae a ee Nal et, wate) 13.70 On, 4g 7.34 None, | Nene, 209 None. 
Vie eae eee aeese leon 2.75 SAL 5.10 | None. | None. 04 None. 
AVerage. oo. 0 oe eee 14. 72 HO. 33 6, 22 None. | None. 07 None, 

Pe aees tenn c. m Poems oh ei etintonen te Rass Gils geese lets td tes econ last Mask RE 2 Weta Peo ah das ek elect tap nae ct a ee ee 
ahve ats oincity Suh che Snes ae oct ed tw Pete fyocleas wrasce taint cet Meet Rte lo te oh eek ahs Lol Sec elee Se bre oe Selo ee 
EE gS OE SE AS IS ne Lee ere Tails fe Seat ea Me chet” gun ip be Bed cp Si hahah eyes SMA ep Deere am hate lila sal oa PAPA tne Les 
Wisc cat mato mia hee cles sone PNA jak cade tn [cen aueee, a | Cel eee mean aed SRE EI eeeiceneee 
REL e arene eae ER ee oe Ce een eines [otis ee tay rete |e e eneme nie ene eee 
jn ee eae aE OE ene AAS scence oy ek ons ORR ene Wine aera Wet neti toh sco oct Ee lee amen ee 
Mo ecncten, ya tee cn te eaetiee DoW cecadke coc tat Aedes ebeiacs | Me tes Rays sche ten cmon hae 
AVOTARG. ooo .0 eee eee ee eee PVcAS Sg tees a Ihe Oo tate B58 Es Cyne | Ue enoerees | Patt fen oe Looe weanind 

Ay ctoas BEF 5 ian, aoatna/ Peek SAD Moe Ate ace Bae 4 27, OW) $7.65 7. Trace, None. (h) None. 
[istered a8 Fo Ow te eet ee Lok patel tt. 2508 nA. AG S16 Trace, None. on None, 
1G) pane anne Le re SP ee 24. 60 44. 40 6.66, Trace. None. ay None 
Lintare ce Git, ho ele ee I as SHG 34. 40} ae | None, None. 11 Trace 
PNR Bears Se eM Goth 3b. 40 45.005 6. 26 arr) None, OF | Trace 
be, scene a Neh RA ee ae EN OS ae 3H, OO 37. 00 AT. | JS None, 14 Trice 
DN sad Pets PS eae tat acts! Deeks gas | BL. 14 40050 4.53, Trace. None, i Trace 
Laat Si tts ae tet ohaiata a ase ; Pe | 51. 10 Tk) Trace. None. (0 Trace 
BE Ane Ss Ot I PERL. sa Eo Sad | 25.00 54.70 &1sN! 7) Trace, Os Trace 
OOM steht fo Jog Noytasane Sob te Mashed Soe a tke kas REN | OO 45000 4.09 | ], 84a | Trace, i) Trace. 
TAG aa A Jiamstek bea eee 2s. 10 49.00 3, v2 255) Trace, 14 Trace. 
EVE cho Oe wh Ne sh rect MON See yet ! 25045 42080! B88 We Trice, 11 Trace. 
eens Sees kc cea cate eas sao ce | Oe Sth 46.701 aes JO] | Trace. 11 Trace, 
LEE a OS ee RC el Oe eS 4 OS 4.) 4.58 1.36 | None, . 14 Trace, 
BE ahs STINE See, eek Ne sich iy Sys Ch ote 27. 35 5210 4.77 Abr None. L077 | Trace 
BO dae ashi 2 Cah Ra tt id Beg ae On a Oy OO | 33. 00 7.76 JH None, .10 Trace 
WU Gwe oe teeta he cme At one ete 32. OW) | 41.40 4.78 2.03 Trace. .12 Trace 
sl ieed Skule Bastereia tails tance ae, 2 2s. 65 40a 1.36 1.36 None. 212 Trace 
ae ae eel eR ee me 21.30 34.10 TSB! 86 | None. .10 Trace 
AVOMIRO@ 3.335 aloe eee 28, 23 $7.61 7, 60 48 | Trace. 14 Trace. 

NaS ae as leh Jota steals nce a acEse 23.30 51.30 | 8.66 0.61 None. 0% Trace 
Ecce he oe noe athe 18.10 61.70 | 6.43 Wh) None. 11! Trace 
let aie th eee omnes foot oe W505 GL T0 3.68 2838 Trace. 00 Trace 
eee ee satan ie nel ee cee N20) 610 3.55 Les Trace. | Trace. Trace 
Die Sergi a tue ee se lan ale es 18.15 | 60. 80 4,08 1.45 Trace. Trace. | Trace 
Average. oo. 00. ceec eee 19,45 42 5.07 156, Trace. | 05! Trace. 

AS abet veto wa ost ii oad nti 49.40 IN a3 3.73 Trace. None. 06: None, 
i Serve tonseehewkn she scoencauent 45,70 Oo 14 6.84 Trace. | None. .04- None. 
ie Ceeeo states tess ye aed 5H. 20 10,090. 4.63 Trace. | None. £038 None, 
Woo BASE ne es TEE ee ase cee ce seas 6.10 | 1.50 pe Trace, None. 205 None. 
By DTT t eee e cece eee c eee 53.00 2.77 8.15 0 Trace. | None. 04 None. 
‘i SSE ete Oe ce'dle to tue oes Sy SA. “0 12,97 3, 06 Trace. None. . OF None. 
Wy LU tr cece cece eee AO) 13.14 | 29 Trace. None. OF | None. 
45 WSsecchic er eee Us chee cle eous 38. 30 12.12! 2.41 Trace. None. 02 None. 
BME eS Siete a oe eee soe 56. 30 12. 4) 1345: Trace. None. 05 | None 
48 Tt tee Wohi s So sds coe a eee ek 53. 20 | 19.07 2.65 Trace, None. £05 None, 
PERS Re Se Sih Se eee ele Boel 53. 70 | 19. 74 | 2.68 Trace. None. 06 | None. 
PCT AR Cia onbudumibabaas | 53.93) 15.08 3.451 Trace: None. | o4| None, 


Grand average 


i eo 


30. 06 | 


39. 82 | 


Trace. 


Trace. 
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Section E.—Section E is 121% miles south of section A. 
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(See Tab! 


TABLE 14.—Analyses of samples of leached ore taken at a point 124% miles sowh ¢ 
Red Mountain Gap 


Constituents, per cent 


Sample No., 
eet 
Fe | SiOz | as0s | CaO P 
| 
! ! 
Oe ER Ie 20.3! 59.1) 7.5|None.| 0.02 
ERS 25.8! 56.1! 4.3!None.| .01 
. 24.5 58.6 | 3.6 None.| ~ .02 
, ae ee ae 25.5 ' 86.5 4.6 | None. Trace. 
Beet aaa | 23.9 | 57. 5 | 5.0 | None.| . 02 
D cxwus wake | 19.5! 65.2 4.2 | None. . 02 
) RES 18.3 67.0 | 5.8 | None. . 02 
RASS | 18.4| 67.0| 5.5|None| .02 
TREN, | 20.4) 64.2 | 4.1|None.| .02 
Wiccaecanesed | 17.8| 68.5 4.3 | None.) Trace. 
5 |b Ee een 17.8 | 66.5 6.2 | None.| Trace. 
ee | 24.8 56.8] 4.5|None| 02 
) Fs eel Re ee 23. 6 re | 4.6 | None. . 03 
PRIORY | 21.0| 63.0! 3.5) None.) .02 
) | eee ae yer 18.2 ' 65.8! 4.0] None.} Trace. 
| IRE. | 19.7! 63.6 4.3 | None.! Trace. 
| Ly ee ee 17.2; 69.1 3.4 | None. . 02 
| | 17.3| 70.9] 3.1|None| .02 
7 Rapa ga | 14.8| 73.2) 3.8|None.| .03 
RRS aE ' 46.3) 232] 4.0] None| .34 
ie oat rato | 32.4| 47.6, 3.8|None| .02) 
ES ' 34.5; 45.0! 3.9!None.| .02 
” + eee ae | 36.1) 41.5/ 3.3 | None. .O1 
eee ae 35.5 | 42.5 4.4 None. . 02 
Trae ae | 30.5 | 483) 51) None.) .02 
a  areeeee 34.4 44.1 4.1 | None.| Trace. 
", ater stl Sed | 21.2' 57.0! 60)| None.  .02/ 
ae | 18.4 | 57.5) 10.7 | None,| Trace. | 
RIE | 21.2) 60.0! 6.0; None. 01 
Pe ee 30.6 | 49.6 | 3.8 | None.| Trace. 
Ole sed benx 23:6 57.2; 5.71 None.| Trace. 
aR 25.6| 558: 4.7|None|  .03 
0 DES 21.8, 60.8) 5.1) None.! Trace. | 
0 Mena | 9.7 75.0; 6.2 | None.| Trace. 
| EEE, 23.0 60.0, 4.0) None.| Trace. 
ie RE | 26.0; 56.3 43)None|  .02! 
EER | 19.6| 63.8| 4.8) None 01 
>, a ae ee | 92.0' 58.9! § 0) None . 03 
 eanaanrsiaes | 17,51 67.91 6.1! None.) .02 
1 eee eo ( 3.3. 85.0! 7.5, None . 03 
ae aerer ie | 4.5| 821: 82!None! .04 
ye ne 13.7 72.6 5.7 . None.| Trace. 
AINE | 14.6] 73.0| 44|None| .02| 
Bc ea aoe ys 84. 4 8.6 , None Ol 
2 Caen | 127, 755] 41/None| .01 
Average....| 21.5 61.1 5.0, None.|...-.-- 
60: 252 5-L ees 37..5 40. 7 3.4 | None . 02 
Eee 40.0! 37.9| 3.6! None 03 
5 RSS for s 39.2 39.6] 3.5) None) .02 
ee aS | 36.0! 41.4 5.2 | None.| Trace. 
3.9 | 


Average....| 38. 1 | 39. 9 | 


i a 


° Between samples 45 and 60 is 15 fect of shale. 


Digitized by Gor gle 


remy No., 
eet 
SiO, | Al:Oz;| CaO P 
| 
Che sstcsansane 69.7 | 10.0! None. Trse 
Ct IES 76.1 | 8&7) None. Nae 
O63. 5 occce ans 74.0; 1234) None. Gk 
EC 82.1) 8&5 Non & 
| CARER 79.4| 9<.9)None .0 
ees. 69.7 | 12.4 | None, 
(| See ae 71.3 | 13.0: None. . 
Average...-| 6.54 | 74.61 | 10.70 | None......- 
Tiss dcadasees 3.4 | 81.5 | 8.3 | None. Trace. 
fe 4:6 | 701 | 15.4 | None _ .& 
rs eR 8.7 | 69.6 | 10.9 | None. Nose. 
5 ee 3.0 | 81.3 | 100 | None. Nowe. 
: | POI 4.5 | 81.5 | 8&1 ! None. Nowe 
Wvwatsiacesese | £6 (oo | 22 Belo None. 
Sra | 24.3 | 523 | 7.7 | None. Trae 
(rE 31.0 | 43.7 | 5.9 | None. Nowe. 
| ON 5 | 26.4 | 51.3 | 42 | None. Tre 
Be arecaudeec 20.1 | 59.0 | 5.5 | None. Tret. 
BF ccacctngaure | 7.5 | 73.0 | 7.8 | None. Now 
Sas dee ans ae | 69 | 77.7 | 101 | None. Nom 
ae | 14.9 | 748 | 3.5 | None. True. 
Wei ckiiegas 85 | 80.4 | 56 | None. Tre 
BU; ccisastues )10.1 | 760 | 7.2 | None. Tree 
hee | 96 | 77.7 | 60 | None. Trev 
+ REA | 6.7 | 78.3 | 7.9 | None. Tri. 
| ER ee 3.0 | 87.1 | &9 | None. Not. 
BO. .ceccadinan | 21.5 | 58.8 | &2 | None. Trae 
ee | 8.2 |77.1 | 7.4 | None. Tre 
Ot chapckadicc | 26.2 | 421 | 6.3 | None. Trix 
ene 12.4 | 63.8 | 123 | None. Trax 
| Average...-| 12.06 170.0 ' 7.6 | None. Trace. 
i. Se ee ee | 55.9 | 13.0 | 4.6 | None. Trace. 
De ceases ccs | 56.0 | 120 | 46 | None. Nove. 
Wocoansenekens | 44.5 | 130 | 5.2 | None. Now 
ers 53.8 | 14.5 4.8 | None. Trac 
| ANS 55.5 | 12.7 | 48 | None. Tra. 
SEER 55.0 | 13.3 , 46 | None. Tre. 
ulnar tae: | 54.4 1148 | 4.1 | None. Nese 
00 scx c matin 46.6 | 25.0 | 4.5 | None. Tra. 
Average....| 52.7 | 14.7_ None. Trace. 
| Me ee 26.7 | 47.8 | | None. Trae 
oe. 34.6 | 37.3 None. Tra? 
1 ae | 45.8 | 23.1 None. Trace. 
ERR es (39.9 301 None.’ Tract 
LOG: ay sterdenas | 31.4 | 44.7 None. Tract 
Average....; 37.9 | 33.8 None. Trse 
Grand aver- 
rT eee | 22.35 | 57.95 | §.33 | None. .... 


Constituents, per cent 


Original from 


UNIVERSITY OF MICHIGAN 


29 


(See Table 
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Section F.—Section F is 134% miles south of section A. 


15 and fig. 20.) 


Sooo Np ; 
Rega al tea 
anaeee SSR e eee a ee aay 
z Fi t 


ECHR EHEC EEE 


| 


iv 


Nonferruginous material 


r 


BIG SEAM 


METALLIC IRON AND SILICA, PER CENT 


FIGURE 20.—Variations in iron and silica content of ferruginous materials from the top of the 


Ida bed to the bottom of the Big Seam, 13}5 miles south of Red Mountain Gap; outcrop or 


leached ore 


Google 
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ORES AND SANDSTONES, BIRMINGHAM DISTRICT 


TABLE 15.—Analyses of samples of leached ore taken at a point 1346 miles south o/ 
Red Mountain Gap 


Sample No., | 


| Constituents, per cent 


feet 


| Fe | SiO: | AhOz| Cad P 
ae open 1 
Dupe were | 20.6 | 4.8 3.5 | None. | Trace. 
) ea ee 25.2 | 58.5 5.2 | None.! Trace. 
i ee eae eee | 14.0 | 70.3 4.4 | None.| None. 
yn ee 7.9 | 67.1 | 4.1 | None. Trace. 
Des cee cee oed ' 20.1 65.4 3.4 | None.| Trace. 
Giese 17.4 66.3 , 3.4 | None.| Trace. 
Dine det tetas Shes ke | 21.5 60.6 | 3.3 None. | Trace. 
Boa, 27.7 53.5 4.3 | None.; None. 
Average....! 20.5 | 63.3 3.95 None. | Trace. 
eee reer ' 30.1 50.0 4.0 | None. | Trace. 
10............ 34.4 | 43.6 | 4.1. | None.| Trace. 
DT vtec otc teat! 34.8 | 44.1 3.5 | None. | Trace. 
V2 ecsanensaee 33.1 | 44.5 3.3 | None. Trace 
| i eee ey eer 28.1 50.2 5.5 | None.; Trace 
A ae eatsst tans 238.1 | 49.6 5.6 | None. Trace 
De ocete tes 2 18.5 | 61.4 | 6.2 | None. Trace. 
Average._._.| 29.5 | 49.0 4.60 | None. Trace. 
|: re ee 24.1 | 56.2 | 47 | None. Trace. 
) Saree mane i 25.2 55.4 4.7 'None.!' Trace. 
| F , e ea e 18.5 | 61.4 7.0 | None. Trace. 
LO ceuneetecse 1 21.0 | 62.3 4.2 | None. Trace. 
20.235, Gwe se 25.0 56. 6 4.6 | None.: Trace. 
DYE ok ates ot 24.4 57.7 3.9 | None.’ None, 
? ) i ee ' 29.8 | 60.9 3.8 | None. Trace. 
PA Seema te eee 21.6 61.4 4.3 | None.! Trace. 
Dea tee 28.3 §2.9 ! 3.5 | None. Trace. 
y ds ne cee 28.2 | 52.5 | 3.7 | None. Trace. 
Dire 2 iwtreih ce teste 24.9 ) XG) 3.5 'None. Trace. 
9 ee ee 25.6 | 5o.4 4.7 | None... Trace. 
2, ere 20.4 (52.6 | 3.3 | None. Trace. 
a) ae -..-. 202 | AB4 3.3) | None. Trace. 
30. ........... 28 55,2 4.3 | None. Trace. 
Bs aed Siegel ld 60.6 4.9 | None. Trace. 
32._.......... 25.2 | S07 3.30 | None. | Trace. 
at nee age 2.1 $58.8 | 29 | None. Trace. 
| ne ane 4.2 | 62.2 | 1.9 | None.| Trace. 
5 eee eae anes 21.5 | 64.6 2.4. | None.; None. 
| aon er 21.5 62.6 3.0 , None. None. 
oa earn mete pee 17.5 | 67.6 3.7 | None. Trace. 
Average 24.0 | 58.6 3. 3 _ None. ‘Trace. 
Bieta tn t58 33.0 | 48.4 | 3.8 | None. "race. 
DU sa lceccand coheed 31.3 | 47.0 ! 4.4 (None: Trace. 
| 


* Between samples 37 and 56 is 19 feet of shale. 


Google 


Constituents, per cent 


me aie, No., Le 
eS Fe | SiOs “Fe | sios | ano] Cad | P 
WRB a hoactial ant Gicecatel 36.7 | 42.2 | 27 | None. Tre. 
i eee | 34.6 | 45.2 | 3.0 | None. Trave 
Average..../ 33.9 | 45.6 3.4 | ' None. | Trace. 
7 es | 15.20 | 63.7 | 3.75 | None. Tr 
Ns af eat I _ 13.0 72.5 4.7 | None. Trae. 
ff caereenae eae | pe ae a Soe ae 
DS bo P ate Taide a4 : None. Trxe. 
As Dg ea | 5.8 | 80.3 7.3 | None. None. 
DO pee eee Ns 15.6 | 71.0 3.2 | None. Tre 
7i............114.3 | 70.6 | 4.8 Trar 
eae 7.9 | 80.5 5.7 "None. Trve 
a ae 6.7 [820 | 4.1 | None. Tr 
Noes apsnes ect gee 11.5 | 77.6 3.1 | None. None 
eee 17.1 164.8 112.8 None. Tric 
od (eee ae eee eee | 21.1 56.8 4. 7 | None. _ 
BQ ei od ohesearrel 7.3 75.2 7.3 : None. [ree 
Seeaete eta) Sac tee 
Eades ye enthes Be : ‘ ‘2. 5 one. Je, 
ba eee alee eee | 6.7 | 80.5 4.6 None, Trae 
BU cs camaaete: | 7.6 | 80.6 4.1 | None, Trace 
Average... 10.6 | 74.5 5.29 None. True. 
re "55.9 | 13.0 | 4.6. None. Tre 
BS aes. tae ce | 36.0 12.0 4.6 | None. None 
sy ITI 448 | UO | §.2 None. Nore 
| ree ee reese | 53.8 | 14.5 4.8 | Nope. Trier. 
A ee ee ee | 55.5 | 12.7 4.8 | None. Tre 
Pe Eo er 55.0 13.3 4.6 ‘None. Tre 
St Seen ea - 4 514.8 7) 4 None. None, 
Average 33.58 13.33, 4.67 | Ne one. None, 
OF cacaasees 6.6 | 25.0 | 4.5 | None, Tre 
Wec.8 26.7 | 47.8 | 80 None, Thc 
Doe sien ae cong 346 (37.3) 7.0 | None, Tre 
Misa ahetteroes a aoe ae ees Cae 6.6 | None. Trace 
OSs a retanuecd 39.9 | 30.1) 7.2 | None.’ Trae 
OU via Reto Sah 31.4 | 44.7 6.0 None. se 
Average....' 35.68 , 36.60! 6..96_ None, THe 
Grand / | ae 
average... 25.6 | 54.8 4.6 ia 
l 
2 oe oe oe 
es eee ees ee 


» Between samples 59 and 70 is 11 feet of shale. 
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The iron and silica content of the ferruginous sandstone and the 
ore is given in the sections shown in Figure 21; at the bottom of 
each section is the average iron and silica content of the ferruginous 
materials in the sections. Plotting the average figures in a line 
parallel with the outcrop gives the graphs shown in the upper part 
of Figure 22. 


All 


DISTANCE SOUTH OF RED MOUNTAIN Gal, MILES 


FIGURE 21.—Diagram showing sections at certain intervals along Red Mountain, with thickness of formations and iron 
Total iron and silica content is given for the full sections except where marked “high silica.” 


samples were in the leached area and show the ferruginous materials along the outcrop of the Big Seam 


and silica content. 
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GRADE OF UNLEACHED ORE AND SANDSTONE 


In order to compare the iron and silica content of leached ons 
with that of unleached ores and sandstone, a series of samples Wis 
taken from diamond-drill cores by splitting the cores. The results 
of this sampling are given in the sections recorded below. 

Section G.—Section G represents a location about 1 mile from the 
outcrop of the Big Seam and 131% miles south of section A. (Se 
Table 16.) 


RM RPBARSAERERRRDARV SR 

SEORRSSSSSSSERSRRREEEED. SL 
2 ed ed ee oe oo $$ m= 
sol |__| Semple taken at outcrop, | PEE er 
Or 


oe Oo 
SRS at 
aoaae Shc SSS SSeS eee EEE 


METALLIC IRON, SILICA,AND LIME IN 
FERRUGINOUS SANDSTONE, PER CENT 


etd eenass sueetin: 
Cr CREE EEE EP EPR EEE tered 


DISTANCE SOUTH OF RED MOUNTAIN aan mines 


FIGURE 22.—Diagrams showing character of ferruginous materials in the Clinton formation, it- 
cluding the Big Seam on Red Mountain and in Shades Valley 
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TaBLe 16.—Analyses of samples of unleached material taken from drill core at a 
point 1316 miles south of Red Mountain Gap 


Sample No.. 
eet 


ed 
eee ee ee ee ee 


Constituents, per cent 


Fe SiOz | AlsO3 | CaO P | 
13.4 54.4 4.7 4.6 0. 07 
23.4 55. 8 3.4 7 . 06 
27.3 53.0 3.2 | None. | £07 | 
25.7 51.8 3.2 9 | 05 
23.4 | 57.2 3.4 ° None . 08 
26. 0 56, 4 3.2 , None . 06 
31.3 48.4 3.3 | None. ! 05 
28.4 49.8 3.0 5 | . 06 
31.3 | 47.4 3.1 | None. .09 
32.8 47.32 2.4 © None. . 09 
35.5 | 42.0 | 3.4 , None . 09 
34.9 42.0 3.4 None. ! .09 
33.1 | 45.4 3.2 | None .10 
31.3 | 57.6 3.3 | None. .O8 | 
31.4 47.8 3.2 , Trace. .09 
27.2 51.6 | 4.2 |None., .05, 
30.7 47.8 | 3.5 |None.! [08 

3.6 , 528 | 3.0 | None . 08 
25.9 54.2 | 3.9 : Trace 10 
7.1 51.2 4.4 |None. _06 
2A.0 65.0 4.2 | None. | . 09 

.3 59.6 ' 4.6 | None. 085 | 
23.0 57.8 | 3.5 ° None, , 06 
23.8 57.2 3.3 | None. . 08 
25.1 52.8 4.0 | Trace. .08 | 
17.1 588 ' 6.8 | None. O04 | 

9.5 | 68.4 69 | Trace. . 06 | 


| 


Constituents, per cent 


Sample No., __ 
ect 
Fe Si02 | AlO; | CaO P 
i, Se 17.2 | 62.4 | 82 |None./ 0.08 
P, : re ' 126 66. 6 | 6.2 | None 05 
Avorage.... 25.52 | 53.87 | 3.90 0.23 07 
Weutncast sts "97.5. 10.5 , 26 , 227 w...- 
ee ee M7 66 BS WT Te 
32.......... 35.0 ' 93 23 17.9 ....... 
33.00... 36.2 99 | 30 161 |....... 
eens 33.8 | 7.2) 22 |18 ..-..- 
35... “1333 | 76 | 25 '189 |....... 
36... 15 81) 24 WG 1... 
= Sena (36.5 1 9.9 | 24 515.0 ....02.. 
ct eee (36.40; 50 0 27 IBS le 
Avernge....| 32.76, 7.90! 2.62 19.91 |.....-- 
39... 90.3 ° 348 ! 53 | Le 12 
40........... 16.4 36.2 ° 66° 10.4 12 
Hl, 180 B32 :39! $3 "08 
1200007 126.6 22:34 43 1B 
Average....| 20.32 28.60! 480 7.55) 11 
Grand | | 
average... 26.58 41.61/ 3.71 «1271' = .07 
eos. i 


« An approximate lime content taken representing the full section. This has been done for all sections 
of unleached material. 


Section H.—Section H represents a location about 1134 miles 


south of section A. 


Google 
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ORES AND SANDSTONES, BIRMINGHAM DISTRICT 


TABLE 17.—Analyses of samples of unleached material taken from drill core at ¢ 
point 113% miles south of Red Mountain Gap 


Constituents, per cent i Constituents, per cent 
Sample No., ‘| Sample No 
feet Fe | sion |anos| cao |p | feet | 
| Fe | Si0s | AkLOs| CaO | P Fe | SiO: | AlzO3; CaO | P 
| | 
Reese Peres | i Cae? es, eeu: ene eres 
Gane tie 20.5 | 55.6 | 21} 21 | 0.09 NM plccceet ee, 120.0 | 060.2 | 52 | Trae. om 
/ een | 24.3 | 53.8 1109 | 1.4 04) 42.0002 8&6 | 680 | 10.2 |None .& 
Bis lapses 13.0 | 620 , 7.0 | 1.9 | Trace. | 43... 1, 11.3 | 66.2 | 82 |None., .@ 
Rake A 28.0 [482 | 40 | 1.6 | Trace. || 44............ 81 [686 | 95 | Truce, 
relia S ees 21.9 | 53.4 6.6 Trace. . 08 | ee 7.3 | 69.0 | 7.9 | .4 | : 
5 Agena ee te : 27.5 | 50.4 ° 45 one. | -09 | 46........ 2... 4.9 , 3.6 7.4 | Trace 
1 Sie dosaues 27.8 | 52.0 | 4.0 | None 09 |, = 
Ske. 27.5 | 52.6 | 11.0 |None.| 106 | Average....| 9.15! 6631! 805/ .o1 
,) eee ene care rane / 30.5 | 47.0 | 4.1 | Trace .09 | =] _——= = 
Oe cite cad | 27.8 52. 0 3.5 | Trace B06! WAT cece rune ed | 39.0 | 144 | 4.0 LOGE “liecsees 
: eee re | ag! a8 | None | = | 7 ea: 2.6 | 55 | 22 | 246 |....... 
| eee See Sees | 20. : 2 None ‘ a | ee 34.3 80 ' 1.8 [IS] fu... 
Ruane 28.9 [522 | 3.3 | Trace. Trace. | 50............ 28 | 85 1.9 |w7 | 
VA cess eg sence 25.3) 56.2 } 24 | Trace, .09): 51__....2..2-- 445 1 69 | 21/126 1... 
Loecinie eee. | 25.6 | 55.6 | 28 | Trace. Trace. | 52..........-- | 0.3} 65 . 1.6 | 320 |....... 
1G. ees ccn 33.2 (424 138 !05 1 116) 5800 226 | &8 ! 1.7 1280 |....... 
uy Pe ane , 30.9 ae 6 Trace, CON SA oops oil | 83 1 34 , 16 44.9 aaa 
Bec ak cose, 31.7 7. 9 race. Pe) (ee Urs ee eee 35.3 10.9 2.6 [17.4 | ee 
ne | ans He 2.9 | Trace. 09 BE Wet pied she 35.5 : 99 | 23 IG ar 
Nios Aone | 30.7 ; 6 (Trace 10:1) $f ccc50-5.-c| 842° 1 72 1 21 10! | ne. 
> pencernatiee 37.5 | 504 | 3.2 ‘None! ‘og | S&.......1... )37.5 ) 83 | 24 [155 UO. 
)/ Renee 31.5 | 47.0 | 25 | Trace .11 | 50.2... 22 22- 31.8 | 90 ' 24 119.7 1 .. 
73 ee ee (31.4 | 482 | 3.4 )None.|  .07 | 60.22.2222... 1354 104 . 32 | 16.3 |....-.- 
24 itor tdesen 3 29.2 | 50.6 3.2 | None. i . 08 —— | ———_ _ 
- peer ea yeae ae ice Ae ince lars | Average...) 31.0 | 8.47 | 228 | 21.18 ae 
@7_-.........., 32.2 | 468 | 3.2 |None.,  .10|! 61.........2.- 115.5 1464 13.0 | 27] .Js 
72, eee eee 29.4 | 50.6 | 3.0 | None PAO HTOR woe tensaee s 17.4 , 46.8 110.7 | 21 48 
nie 36.6 | 41.2 | 3.2 |Trace. 11 | 63............ 249 l36 55/126 | 1 
BO een wre uuds 34.7 | 42.2 | 3.3 | None. 14 || 6400000200002. , 16.0 [27.6 ! 64 | 181 ae 
aI Eee een a $2, 8 ae 3.6 None ASS 65. en0 2 secs 23.5 300 | 40 ae - 
eae 29. 51.2 2. None. gM HORS 2 cert tec iate 23.1 30.2 ° 61 | 12 at 
Ue Deserts (26.7 | 53.4 | 3.4 | Trace. STO G0 oie oa wee oe 32.0 222 | 42° 97 ae 
Renee ere meee 2.1 | 61.6 | 24 | Trace:  .09 |) 68.20.00...) 31.7 2.8 1 3.7 | 10.2 a 
ee 25.3 (55.4 | 28 4 | (08 1) GY._......__.- 93.7. '17.4 3.6 124, .3 
Be 35 tin Mata ' 26.1 | 52.8 3.5 | Trace ie. oy | er | ee 26.1 226 ' 50 ! 125 | 4) 
Bie ococeeae ) 139 1658 | 80 | 14 07 | Rae: 
—— | ——-|—_—, ——_— Average....| 24.9 27 62 / 101 ar 
Average | 28.3 | 51.1 3.9 | 2 . 08 => SS SSS 
——S = — Grand av- | | | 
BS hon eters | 10.0 | 86.4 | 8.0 Trace.|  . 05 eruge..... 25.91 41.35 4.49, 5.20; .@ 
eee, 7.0 | 74.4 | 62 | 65 | . 03 | 
renee ne | 5.2 | 70.4 110.1 | Trace! — .03 | | 


NoTE.—Samples 38 to 46, inclusive, were omitted in average used in graph, Figure 22, because the iron 


content Was too small to be considered. 


Section I. 


of section A. (See Table 18.) 
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TABLE 18.—Analyses of samples of unleached material taken from drill core at a 
point 85 miles south of Red Mountain Gap 


Sample No., 


feet Fe 
DS otc te ht et nnd 13.7 
) PORE: 19.0 
ee eee 15.0 
Nncateesie Se tak 21.6 
Bien es eo bell aes 
te 24.0 
Pola Ree enapeer rane B.A 
Bienen ties oe 2B. 3 
eae Rie nee 28.6 
TO Gee Gates tase 21.5 
Drea eee hte 18.0 
Pi coc ac theese 15.5 
Pha ett fat ae 20.7 
Via, sob eege 30. 5 
[aie tase crate tee 21.7 
Wi ei ee 24.9 
Nes, te ors 20.3 
Deh era st arc 22.5 
Iie od le B.7 
J, | ee ene 24.9 
| ee ae 30.5 
id a eae 7.9 
bind ieee 26 Saath 2. 1 
| re 28.6 
eee | 2.6 
ORG cain iuoee, | OR 5 
OF ie hott | 25.8 
ti, tag: Sista oe | 24.0 
at) range DBR 
BON Bike = ooo 5 et 25.8 
Nie saa tke cee: 23.8 
) eemonore | 15.2 
1 ene | 17.0 
2 ee eet | 14.2 
Average..... 229 


Constituents, per cent 


SiO: |AhOs| Cao | P| feet Fe ' SiOz | AlOs 
58.2| 3.51 63! 0.06 | 35............ 33.2 126) 23 
54.6] 4.4! 3.3! .06 | 36._.....___.. 2.3! 129] 3.0 
56.6} 85; 1.6 i ee cee 43.6 11.2| 26° 
56.4; 3.4 1.3 JOB AB od oe 41.9. 16.4 2.2 | 
58.4/ 3.2: 21 .06 ' 39..._......__! 35.4 94) 20) 
50. 4 29! 25 DOT. 40. ecco: 47.5 12.4 2.3 
B48/ 3.1! 21 sO MAN in eo | 469. 15.3 1.6 
53.0] 29] 25 07 
48.2] 3.0 6 09 Average... 39.2; 128] 22 
56.8 2.8 2.2 06 —— ee 
h6. 8 3. 1 4.5 | Trace. | 42%. ___._... 21.7 | 63.0; 1.6 
59.0] 66| 1.3: .06 | 43...........2 24.1] 54.4, 3.5 
4.41 3.1 2.2 0K | 44.000 31.5) 400] 4.0 
47.0] 3.7! Trace OV 4522 cece ...| 2.8! 448] 4.9 
54.0 5.9 | Trace .O8% | 46............ 21.3 50. 0 3.3 
53.0 4.4 | Trace . (8 a 
60.4} 5.6 |Trace.|  -08 | Average....) 25.2] 504) 3.4 
58.0 4.4 | Trace. | Trace. SS 
56.4 §.2 ' Trace. .O8 | 47__.......... 21.7 38. 6 4.5 
51.6] 8.6 | Trace. 08 | 48.000. 23.4] 26.8] 60 
48.6 3.6 | None. 212) 490.0202 00. 17.1 22.0 5.4 
52.2} 3.0/None.| 112 | 50............ 0.7} 192! 29 
53.0 | 2.8 | None. .O8 | S1........... | 20.1) 38.0) 4.5! 
52.6] 2.5 )None.| 110 | &2_... 11.1... P24) B04) 5 
50.2] 3.8 None. | 14-15 ee | 192) 200] 25 
3.0! 2.8] None.! Ea a eee ens 24.31 2021 73 
51.8 2.2 | None.’ 15 = 
60. 2 1.7 ' None. | 10 Average....' 20.9 26.55 3h 
4.6 | 2.8) None. i = SS 
43.8 2.4 | Trace . 09 - Grand aver- 
59.0} 4.9]None.. 9 .00- uge.....-- 24.9] 45.1) 3.8 
62.8 7.5 , Trace. : .07 
64.2 | 5.4 | Trace, - 06 | 
69.0 3.4 | None. . 06 | 

— te eas I 
55.3 | 4.0 a) . 08 | 


* Represents 8 inches only. 


Go gle 


Sample No., 


Constituents, per cent 


CaO | P 
16.4 | Trace 
19.5) Trace 
9.2 °° Trace 
6.9. Trace 
16.9 Trace 
6.9 Trace 
5.6 Truce 


11.6 Trace. 

, None. - 0.31 
1,2 . 08 
1.9 15 
.9 | 15 
4.2 . 06 
1.6 Jil 
£8 09 
122.4 (18 
20. 5 .12 
12.8 .12 
11.2 14 
14.4 13 
2. 2 12 
16.6 | 14 
15.1 13 


>’ Represents 6 inches only. 
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METALLIC IRON, SILICA,AND LIME, PER CENT 


FiQuRE 23.—Iron, lime, and silica content of ferruginous materials in the Clinton formation of the 
Birmingham district, Alubama, about 1 mile from the outcrop on Red Mountain, in Shades Valley 
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CHARACTER OF THE ORES od 


— Section J.—Section J represents a location about 514 miles south 
of section A. (See Table 19 and fig. 23.) 


TABLE 19.—Analyses of samples of unleached material taken from drill core ata 
point 54% miles south of Red Mountain Gap 


Constituents, per cent , Constituents, per cent 
Sample No., | 2s Sample No., 
eet ee ‘ 
Fe | sid: | AhOs! Cao | P | Fe | S10; | AlLO:| Cao! P 
— —| Saree 
| aeRO Ry | 21.0| 52.8 2.8 3.8 0.07 || 42.....-.----- 4.5 | 70.8 6.4 3.7; 0.09 
De octets Boe d 22.2); 90.0) 3.1 4.7 07 | 8 EPO 17.1! 59.6 5.3 3.0: .12 
g eka een 21.6! 50.6! 3.2] 4.8] lox! 4400-02202 22. 23.7: 51.2| 40/ 20! .10 
t Tae eee caine eae | 27.1 ' 48.4 3.8 16!) 10), 48. 2222c2-. cs 27.0 | 45.2 5.3.) Trace.  .15 
Ae earns | 26.41 48.8 4.1 9 .00 |) 46.........--- 18.9, 38.0 291 112, .06 
Gadolnc oan te 21.6 ' 50.2 4.9 2.4 irae (ane ee 31.0! 37.6 6.5 1.3 | 13 
7 Seana 24.8) 50.2 3.0 3.0 a (ice |. eh eeeeeenae 24.6 52.2 2.9 1.8 | 10 
Bigs eed cet | 240° 51.2; 3.4 25 | vine |: een 22.8) 57.6 21|Trace. .10 
ees eae 21.1 42.0: 5.0 ie eee eae, eee eee 34.8 35.0 5.2 2.2 .19 
WOE Eee tue) 25.8 | 48.6 3.1 27 SOBA OSM hoc sc ccoe ade 14.6) 54.4 1.3 9.7 08 
Vole. 3 HOR 27 1.4 OK: 52....... 2 cee 16.8 49.4 2.9 9.0 . 09 
Vs ccts tl Pe / 2.8: $4.65 £5 15. aE See ener 127° 564] 38] 55 . 06 
| Sone enc ne te tar 27.4 44.6; 4.3 2.3: 1O™. “Shoe cee lt 9.2. 63.2 1.9 6.5 Trace, 
Ts Gases ' 24.0 51.0 3.2 20: (08 58. ..... 2.2. 9.7 50.0 1.7] 11.3. Trace. 
eee — 219' HO: 38 2.1, .05° 56......2-... 10.10 54.6. 17] 13.1 08 
| 24.3 49.6 2 6 | Gee! tae eee 18.3) 46.4 4,7 80: .08 
Ee eer | 25.55 47.8 24° 4.2) 08) BK.LLLLlllL. 13.3 46.8 16] 14.5 . 06 
Dies tore ea| ee ou 1 29 2.4 S07 50s. oe 21.3 2.0 47) 180, .15 
[Ot etext. ' RO 44, 48 2B) 12, | = | ! 
7) ek ene een | 2.4 ee | 4.7 e a: . 08 Fi Average....| 20.1 49.1 | 3.8 | 5.5, . 08 
DP sae ncecead 15.2 3. 5.8 | Truce. 05 |! a ee 
(ge reams 17.9 60.4 | 6.6 Trace. MOD 5 OO ls Aen sence 31.90 7.00} 2.00 | 21.40, Trace. 
2 en 7.6 584! 6.3 /Trace.,  .07 | 61........_._. | 43.70 , 13.80} 2.01 | 7.20; Trace. 
2 Sheena 21!) 48.8) 4.3 Trace. | SFO 62e gerrcew ees 44.30 511.70] 2.08 | 9.50: Trace. 
Dinca usd 690.41 5221 3.8! Trace 210) 83.222 34.50 10.90] 2.50! 17.50, Trace. 
| | —-~—| PORK ao cate - 27.40 | 11.20] 1.90 | 23.00 | Trace. 
_Average.... 2.4° 51.3] 3.9! 2.0 .07 | 65._..... 43.70 13.40! 2.01 | 7.20! Trace. 
carer pa ae ee 5 | ee 31.90 , 7.00 2.00 | 21.40 | Trace. 
ee FG) 0) 56) 15 Tian 13450 | 10.90 | 2.50! 17.50 | Trace. 
i ets ecien goes. OID | Bid 3.3 2:2 OO 6&..__..._.Le. 44.30 11.70] 208 | 9.50 Trace 
a els See a es | a ae ae | a7 oF i eee nearer i 27.40 | 11.20] 1.90 | 23.50 | Trace 
ee Vig oi oe Scere ere: 30, : He oe 2. 'e 
7 biceeeees 22 ae | a | coe ey ae | AWeragees: 36.36 10.92] 209 | 15.77 | Trace 
So cee e Shee . é. Pa ~~ 5 a ee ga ae — f ———= 
Se eX ene [9) 2461 4.0| 11.9! 17 
Average...., 33.8 37.7 4.0; 1.5! 1s RUS eran eee 19.8) 184 2.1 15.01 16 
SS Se = a) eee 27.3 19.2 3.11) 158] .15 
ene eens ee 17.0; 506!) 27 | Pee nae FB teeuciveee | 2.9, 224 3.8! 128/|/ 114 
55 ee eee 27.7 | 47.8 4.5 POs. eh Gs FR oe al 24.3) 33.8 71 7.9 13 
Ae emerges nee ' 29.0! 46.2 3.8 | 26 -1400 75... 2. el.) 24) 8002 4.6 8. 1 li 
CE eee eee 25.8 45.4 3.9 3.7 MOT EIB 2k ose sat / 24.1 | 23.2 3.6 | 16.8 .13 
o asoutbecaaiay Sete nes Pee Me: = an Pete a aes | 246 24.6 5.0} 13.8 eke 
‘a 7 ees eas Breese, oa vebal 5 7 ‘e 7 ° ° ° 1 i : { ; 
. tant een aieatak a | vee ra — ae r Average....| 25.7! 24.5 | 4.1 12.7 12 
Spaitewars wher inancuste: } ‘ » I 4 Z < : ‘ ——— 
(eee nee | 92 602) 4.4] 7.9) Trace. | Grand av- | 
ee nee ee 23.1 | 41.6, 3.8] 80! .09 | erage...-.. 24.98 | 41.43] 3.68] 6.16 . 08 
| y 


| 
| 
| 
{ 
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Plotting the average iron and silica content of the ferruginous 
materials in the above sections along a line parallel with the outcrop 
gives the graphs shown in the lower part of Figure 22. These graphs 
permit ready comparison of the iron and silica content. 

In both leached and unleached materials the iron and silica con- 
tent is practically the same, showing about the same degree of varia- 
tion from north to south. The lime content of the unleached and 
leached rocks is reversed, however, increasing from north to south in 
the former and decreasing in the latter; as the average content in- 
cludes the ores of the Big Seam, it is probable that the variations 
in the constituents of the ferruginous materials conform closely to 
their occurrence in the Big Seam. 
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Section K.—Section K represents a location some 3 miles from the 
outcrop of the Big Seam on Red Mountain and about 84% mile 
south of section A. (See Table 20.) 


TaBLE 20.—Analyses of samples of unleached material taken from drill core at a 
point about 3 miles from the outcrop and 8.7 miles south of Red Mountaira Gap 


Constituents, per cent Constituents, per cent 


Sample No., / Sample No., | 


fect feet 
Fe © siQe : AlOs | CaO | P i | Fe SiOz | AlsO; CaO r 
Nea eng see date sky youyes oe ae a _ ¢ a 
eer ere aot” OAR Oy Oa lo ct eee. , 20.7 | 62.2 31, OS ot 
eee ee 25.20 HB | 19 [Trace 14 BB. 20.8 | 632 | 21 [Trae ot 
Os oS tern 2 25.2, 6 , 18 None. | 10 | a 
For Gaede 25.7 53.6 2.7 © Trace. 13 | Average__..; 20.77 62.70 2.6 lag WM 
[eens 29.20 49.4 29 | Trace. 13 a = 
6. _ 222 542 | 3.0 | None! CUE || Dae eeeermeesrs (17.40) 57.6 ) 42 7 28, OF 
(inccerecesee 2b SA | 29 Trace. al a, 9 ee aes ee 23.9 ,424 46/520. .# 
ee 2.5 582 BL | 4 Tee tae > Seen 4.3 ,606 | 4.3 ) 31 | tk 
earner 24.5 58.6 | 24 | Trace. Te Pe 5 aie en a 127 624) 39) 36 us 
CCR aie ete 27.6 55.4 ; 23 | None. Ob 4400002222. COE MEN: oe ae er anne 
Te: cceacceeos 2.5 0524 ) 31 1 Trace. Ta Gd esos 7.8 | 69.8 435,33. 9 
sar aera eee Mi aieded See 10.5 | 65.4 | 7.1 | 23 al 
Average...) 26.17 54.855 257! 01 11 ee —_-—- 
ee 7 = -1 Average..../ 14.87 | 60.05 4.81, 2.62 fy 

Lice test. 1249 S568 | 26 (Trace. O11 | ieee ae Se ee 
| es aetna Eran 24.6 55.8 3.4 ' None. abt | Grand av- | 
16523 seae eee 25.7 52.0 | 26 | None. 10 | eruge...-- 22.55 ' 57.23! 3.18! O74 Ol 
[iste bee cas ;267 55.0 | 22, .3 12 |! 
if, areas eeentae (264.520 '° 40° 23 13 |! | 
VO oot eceatadene’ 2.0 61.0 24 | 13 WY, | 
eae (23° 590 | 28 | None; 112 
4 2 eee eee 22.30 61.8 1.20 , None. | . OF |! ! | | 
Average....' 24.73 56.57) 275! 21 ) oll | | | 


° Between samples 11 and 14 is 3 feet of ferruginous sandstone and shale, 
’ Between samples 21 and 24 is 3 feet of ferruginous sandstone and shale. 
« Between samples 25 and 40 is 15 feet of nonferruginous saudstone. 

The above samplings and analyses give an excellent idea of the 
amount and grade of the ferruginous materials in the Clinton for- 
mation; further, the effect of leaching by percolating waters, whereby 
the lime is reduced and the iron and silica content is increased, Is 
shown to advantage. 


RATIO OF IRON TO OTHER CONSTITUENTS OF ORE 


The ratio of iron to silica, lime, alumina, and other constituents 
of ore is of value in connection with the metallurgical treatment 0! 
the ore in respect to the improvement in grade by concentration and 
in respect to furnace practice. Ratios of iron to silica, alumina. 
silica and alumina combined, and lime are given for hard ores in 
Table 21, and for soft or leached ores in Table 22. 
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TasLe 21.—Ratio of iron to silica, alumina, and lime in hard iron ores, upper 
bench, Big Seam, Red Mountain 


Constituents, per cent 


Location, miles | ‘es 
Fe! SiO: Bea) Fe'Cao | Fe.SiOa+ 


AlzO3 

OnCHa8o teen Pacane iret mec ce castes Neen suas ac oooh tee asgast eet eae’ 3.28 | 1.35 
Dee pa a a 8 ae ake ee MS ep ee ee eS 0. 86 | Vi 66g ccc cue . 80 
We ae 8s Ela elon th, I Sa gd En oe Me es nsec | 97 9.55 3.76 . 88 
BG ae eg a net Ma Ptah ya tec atigen Ns Rene Aecacn sepa eats eee ae igaseeeeaete 11.14 | 82 
Ba Fae asc dates Conc na ak aes eine benteie pte ae due cre he 1. 36 10. 85 3.72. 1.21 
fa ee CL Te Te CTE AT CT OT A Pek Td 1.39 | 9. 56 4.60 | 1. 22 
RM adh aa cans hag Patge waka nt ache Lt Tee GN, at Naat Cake 1.22 10. 97 5.71 1. Oy 
OOO ce a ctacgs ota Pett ae Ai aoe caaey Mate ashe al late 3a 2.02 . 11.71 2. 80 1.72 
Gee NO ee eee ea Peek ee etal canetoc ied 3. 06 | 13. 87 9. 32 | 2.51 
MeeVee seagate mak onus ape pend aot Pelee caleg he hey hure 2.73 | 13. 50 2. 39 2. 27 
Die atest a Since aaah teak leh chs noch sea eta pial a nates 2.26 | 12. 03 2.31 1. 90 
; Fh ac |e em yo eel AO Oo OE nae RIPE rt AIL 2.53 11.61 1. 8S 2.07 
DAT act ane pate, cote ale tac aa pe Nag ON neat hed BO to cael 2. 34 12. 16 1. 92 1.96 
DS ee eee tetas ets AA gts petal the ad Nigh eanes T Mayapbant Na yee heels Zeek ica 3. 06 2. 50 
POG 1G aie shee eet ri Ory eA ieee ten Bae CAI 2.89 | 13. 00 2.12 2. 36 
WEE ohne cence tote aa eer eee tee | 2. BU 12. 46 2.16 2. 28 
0 oe ne oo oe ee en es ened Eh toe Sarena a 2. $0 | 12. 66 2.21 2.35 
DAP screen ese ia Sed ae eee, es ht eh dah Peale ee eae oioted 2.90 | 12. 84 2.11 2. 36 
DOIG cca a ee Ras ne is Pao ath etre ead ween ee 3. 56 11.21 2.16 2.70 
Luc 23 (cele RO ae ree ee NIE AE ROPE aie Gc SE ete 3. 66 | 10. 19 211 2. 69 
Ds ai alas erg ts ac mc peninira Migete eaten \antlogs 2 f | 3.05 8. 98 1.89 2. 28 
TMG ese cha cts cots ctr 3 artes Saesdean ea ena eoenrdiaes 3. 04 9. 06 1. 83 2.27 
VSN erat an, Sarita ohek om fe seta oh oe ata weeks nce des wages te Soe ee 3. 33 12.12 1. 87 2. 61 
TOY nese oo es tas cyte crept ns, Natit ats cn pain te hc eatone 3. 53 11. 68 1. 93 2.71 
VG hc an toe cet Nile Bree bie ele gay op eh en ot tt 3. 41 11. 40 1. 84 2. 62 
Pi oe Tine ko ot, oo whan, abaceid eadecn da es sage boa ance Dire Aa 3. 43 11.18 1. 80 2. 62 
DO Det een oe eit A ek «tet etal 3. 24 10. 84 1.81 2. 49 
J a | = | ee aan Oly WI EIME TaN enti gite MUNI aay ccteel. 3. 06 9. 42 1. 93 2.31 

AN ORIROSsttc aS nd! tad tect oe neta seed esse 2.61 | 11.39 | 3. 06 2.03 


TABLE 22.—Ratio of iron to silica, alumina, and lime in the leached ores of Red 
Mountain 


1 ORES IN UPPER BENCH, BIG SEAM 


| Constituents, per cent 


Location, miles | nis 

Fe:si0: | Fe!sn0. | Fe:cao | Fe,8iOrt 

rr a | _—, 
OF Oa eek Nee Phelan. tien Soe ie cyan oman Cale nein oe ole 0. 89 8. 10 51. 64 0. 80 
Beltane h eae Fe tee coke ee Mg Cnn ey Be an <7 10. 16 25. 40 - . 68 
Si nn yg Se ca en esa ite Me ence ht te wid taste totes 1. 08 12. 00 11.50 | . 99 
BOW onal cee tea, enc yh noe tie, 1. 29 12.89 4.37 | 117 
ete Terral aca Oa avn She We ee ae ap! 75 a3 407,53 > 69 
(~.4-8 IS 2a Sees eile eno ke Rac ain ile lat td AEN Se ea Yt eh Psi oh och 1. 48 13. 43 9. 65 1,25 
Cts on 3 Doe et Od OL cue hh cope usb en whet ee wn at aaa A 1. 33 15.10 5.25 1. 22 
Bs eins Pitt Oe aul etary acon hue tih ee 1. 62 14.07 3.31 1.45 
DMs hoe Poteet a cette eee ayes cae een 213; 13.72 13. 68 | 1.84 
MOSEL soc Ghats soe: eee Ulcer iacog cy ted aaa oat anhie open e. 2.47 13. 58 172. 86 2.09 
VS seen, aches Ata be Ae ee 2.57 15.13 2.65 | 2. 20 
TP UA Vee Sic hho ode a he Oe BoM e iol sts oe beeen 2. 68 17. 18 3.20 2.32 
DEA yin eit ese 3 core Rhee pn 2 aes 0 of Bene het 3.36 16. 50 3. 32 2. 79 
Wide eo eon ene anthesis be nk te ete et 3. 57 Pie 6s eee 2 2.91 
TBet0 1D ence us, bea «cohen. Var ae com hoy ohne hee ce es 3. 62 | 14. 31 16. 60 2. 59 
AMOTNGO: 2 opens. bok ees oi panko coe Be tee 3 | 117 | 13. 34 48.75! 1. 68 
es = ates ne gt Slee ee a ees 
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TABLE 22.—Ratio of tron to silica, alumina, and lime in the leached ores of Red 
Mountain—Continued 


2. ORES IN LOWER BENCH, BIG SEAM 


Constituents, per cent 


Location, miles ere 
Fe:SiO: | FetAlhOs | Fe:CaO Gia 


Bo Noe dee Bc ta a ee a Ae | 0.58 7.99 11.14, as 
Be Ooch cet eet ns tbat Pattee aac y aan te a ANE | . 66 7. 94 3.81: 61 
BG hg ee ee eee at thy ao eae ee . 68 8. 43 6. 37 | 8 
BND he itachi td aces tone ope ae Seat 1.39 12.11 626. 57 13 
PAG 6 ec tess is cual leek ods deat aaoe none eee, | 1. 00 12. 01 3.45 , 2 
TR cette Nog laa un kt ch Get ing Ded te teers ec x 1.07 26. 01 3. 48 1L@ 
SE a ee eee a aE a cP EEC eee awe 89 8. 92 2 82 $l 
(1 Sa 9 (ONO Hone tre aa tne IAGO Bn A Ng ree ae Giri t oer 1. 28 11. 2 51.62. 1.14 
D1 ae ee hee nese ett chee es es 1, 28 12, 60 2.80 | 1. 16 
Peake tae ett Pete Naa eeetn te hick pate ae 1. 69 11.04 |...........- | 1 
ri, Sy (1, ORR NOE ae ET i OC ORL OE WAH 2. 34 17.19 |...........- 206 
Avernge._..-....----- aan Se See ere 1. 16 | 12. 32 64.73 | LO 
3. ORES IN THE IRONDALE BED 
22S |S | le ene een Pe ee eae eS ee en RTE Pe ee | 1.78 9. 70 | 3.19 1% 
CEG | eens ate PC VP REAL OP RO WIN RM ENN ELS erie ear cis 82 6.07 2.18 | ip 
Baal ce ah eM col ve ath ante a etl aid petal ean | a 4. 99 14.07 | 61 
| CY a Ree PATE ein CRAIN Ere NR ew ee ii A 96 6. 20 455, 25 8 
FE, Ce aa nO DECI OE NIE EN MOD MCE Aten PUMRP OE OTANI 81 8. 37 1.44 | wa 
BAe os Mecca cetacean ees ae outa | . 92 7. 64 1.65 oo 
AN GCPABC 5 oe otk cscok cus ee bee bain Sow beas | 8) 7. 16 79. 63 avi 
4. ORES IN THE HICKORY NUT BED 
7, er eee en eae eee eee eee | 1. 06 10. 07 | 42.39 | 0% 
Oot cei oe Ret petewecae tere aten see senate 87 8.80 | 361.10 | 79 
|S | | eee en ea Cae EPR OURS uray 98 9. 29 | 980. 50 | 8 
TBO cets sete Sold Gane cate cay ee ena on ae ee 42 B98 exces ecees x.) 
eB ore hed ul tegatana se aeeemy, ceaeo mee 7 B50}... .-e ee ; 8 
BO re eens rence coer ea ae aca cua eee aeee 1. 06 | 1 Fs 6 ee en 9 
OOO ei. ee a ho che ae rch ae eee ee tes | . 93 | 92: TO icc Suicte ay 
Die Seth nnn aan ncn Sobel ee neue 1.17) Pe ¥ a ne ee De 
1h FEN os > ienrieaee ne ae ee eR a A eI 96 8.80 ._..._._.._- ; 
Ue aR Fate Nes ae et Rane ns aeat S 80 | 10220 22s .ceuncee 74 
VG ere oe ee ln a sed vetoes ears hd ga 81 | re er) ee er TT 
PSG les Gace ete ee a 1. 28 | 14.21 | Li 
18 Ba ee ea de te Se ee terete eda t eotteh a | . 48 : Oe i eR ere - 
yeh Oe Oe ee ae ane GRO Pe eaE I Olney . 64 8.14 | ....-.- 
ea ores std caterer Re eh a nda aes care 24 4.50. ese aset i 
GS ONG ie cree faa cna ee eines iinet ep aka tte 47 U1” eee ‘ 
18-.9-19 Sree ebsites gia edb poncteel Mave abies 0 eae neem ee a ee . 57 11.60 | ool. eee: : 
DOA sa oben ca be tek ele Mis ace oeastad 48 re 6 en : 
DOOM treet cane nie cm elec! AEA lou sce eek | -50(  , 5.64 ).....-.----- | 4 
AVGIARC 26 A.u sale ietahes Bese ae tate | 76 | 8.20/72 Bt 70 
i} 


5. ORES IN THE IDA BED 


O00 slot os ee cee a iat 0. 87 10. 04 | 33. 22 | 0. 8 
ts hanes eres a Nhe nts Orcas Rte eee fou es 1.27 14.20 ........----- 1. 16 
Oa a eke eee Peat ON ett, atta: wee ae te deo 1.10 12. 56 319. 44 1.01 
Bases cay tts ra ee cae etree teat, byahn tet thd hse hey Sere ett . 83 8. 57 444. 87 i 
BOO ies Ne Ot we ta Sal ce ha Fin cate oe tae aeth en han et 1. 29 VERBS eosedsoneend | 1.16 
O10 coe cn alba ede tha, ede th be Maines shat matey Sal dat 1.18 312.10 |.__.....---- | 1.0 
11 Sy CS) 2eeaees oes ere ee a a ee Ste er eo ee 1. 64 14.86 |._......---- 1. 
DOB ck passe ee ones teh eet ee ee we, Spied hy shana p ats kecaud 1. 54 12.40 |........--.-- L3 
ip alco) ee RRO en ie AE ee eae SSE et 1. 42 19,00: ccgos ceca 1.2 
VB O14 2 a rr ot asta at ee nial ba eee sh ea ome hed 1. 28 TY i) 2 eee 1s 
PAE 1G pee col Aes Ses arte Hr he eee ON RAE 96 ey oe eee oi 
PAS i aches ne eee, . Ra eee eden oy Cela eiteer eehIk 1. 09 12: 08 i cee cates | 1.0 
C16 cs i eee ok aoe aoe ee ce oa 01 WOS7T hoc ceeececees 92 
NO orcs seen ie ee No wae edt wa ceerereh cas 1. 30 10. 63 64. 81 | 1.15 
AV OTAQG ici ors ce olde wes vo ee ee ede ates 1.19 11,98 | ~ 61.59 | 1.08 
| ' 
ae Den co pestte SW e  o g tee es Se eee 


Google 


By AN nD Ui, ~~ | 


ee ED i ~~ =, 


ORES AND SANDSTONES, BIRMINGHAM DISTRICT 41 


SUMMARY 


An attempt has been made to obtain new and reliable information 
on the ores in the four ore beds in Red Mountain and to correlate the 
information so as to be most useful to those interested. Figure 11 
gives a diagrammatic representation of the ore beds, showing their 
average thickness and their retation to each other. The grade of the 
ore throughout the extent of the Big Seam is also shown, which, sup® 
plemented by Figure 15, gives a comprehensive view of the ore situa- 
tion in the district. 

This detailed study of the ferruginous sandstones of the Clinton 
formation, moreover, throws much light upon possible sources of iron 
in the district, should means of improving their grade by beneficiation 
be devised. Figures 17, 18, 19, 20, 21, 22, and 23 show the thick- 
ness and the grade of the ferruginous sandstones. The accessibility 
of much of the ferruginous sandstone and the Big Seam is well 
known, the slope of Red Mountain on the Shades Valley side con- 
forming closely to that of the dip of the ore bed. The average dip of 
the ore bed is about 22° and the slope of the surface is nearly 10°. 
In numerous localities only a few feet of rock overlie the Big Seam 
which with certain beds of shale would have to be removed should 
it prove desirable to work the ferruginous sandstones associated with 
the ore beds. (See fig. 10.) 
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